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ABSTRACT 


This report documents the procedures, performance, and results obtained from the 
M-52 spray booth qualification test. The test was conducted at Thiokol Corporation, 
Space Operations, M-52 Inert Parts Preparation facility. The purpose of this testing 
sequence was to ensure the spray booth would produce flight qualified hardware. 

The testing sequence was conducted in two series. The first series was 
conducted under CTP-0142, Revision A. The second series was conducted in 
accordance with CTP-0142, Revision B. 

The test sequence started with CTP-0142, Revision A. The series consisted 
of the contamination removal test and the performance test. The contamination 
removal test was used to assess the Teflon level in the spray booth. The perform- 
ance test consisted painting and Chemloking a forward dome inside the spray booth 
per flight procedures. During the performance test, two sets of witness panels 
(case/insulation and steel /epoxy /steel) were prepared and pull tested. 

The CTP-0142, Revision B, series of testing consisted of re-testing the steel\ 
epoxy\steel witness panels. The pull tests analysis indicates the results of 
the tensile tests were comparable to the systems tunnel witness panel database. 

The exposed panel set and the control panel set average tensile values were above 
the A-basis lower limits established on the systems tunnel witness panel database. 

It is recommended that the M-52 spray booth be qualified for producing flight 
hardware. 
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hr hour 
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NASA National Aeronautics and Space Administration 

NVR nonvolatile residue 
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R&D research and development 
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1 

INTRODUCTION 

This report documents the procedures, performance, and results obtained from the 
M-52 spray booth qualification test. The test was conducted at Thiokol Corporation, 
Space Operations, M-52 Inert Parts Preparation facility. The purpose of this testing 
sequence was to ensure the spray booth would produce flight qualified hardware. 

The testing sequence was conducted in two series. The first series was 
conducted under CTP-0142, Revision A. The second series was conducted in 
accordance with CTP-0142, Revision B. The second series was conducted due to 
the failure of the epoxy /steel/epoxy witness panels to meet the pass/fail criteria. 
The pass/fail criteria taken from TWR-60445 is: 

a. Detectable Teflon shall constitute a test failure. There must be no detectable 
Teflon as verified by Fourier transform infrared (FTIR) (spectroscopy) analysis 
of the surface wipes, environmental fallout panels, and the NASA Test Box 
filter. No atypical levels of nonvolatile residue (NVR), as verified by NVR 
analysis of surface wipes and environmental fallout panels (compared to nominal 
paint pit conditions) are acceptable. 

b. Inability to preform flight process shall constitute a test failure. Demonstrate 
that paint/Chemlok® process can be performed on flight hardware inside the 
spray booth. 

c. Processed hardware must meet established standards. Compare witness panel 
bond strength data to existing witness panel statistical database. Cross-hatch 
paint adhesion tests must be within developed redesigned solid rocket motor 
(RSRM) witness panel data history. 

The steel/epoxy /steel bond strength configuration was used because it was 
more sensitive to contaminants. An engineering assessment indicated that the pull 
test results were outside the established tolerance of three standard deviations. 

This assessment violated pass/fail Criteria C. 
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The design team re-evaluated the testing sequence. The result of this 
evaluation was Revision B to CTP-0142. The revision addressed only the 
steel/epoxy/steel witness panels. The pass/fail criteria was rewritten into the 
test readiness review (TRR) package as follows: 

a. Contamination Removal Test 

1. Teflon — No indications from FT1R analysis on booth wipes or 
environmental fallout panels. 

2. NVR - Amount of NVR is below the accurately detectable limit of 2 mg/ft 2 . 
Therefore, pass/fail criteria is not applicable (NA). 

3. Particulate — < 1,000 particle/ft 3 for particles of 5 p or greater. 

b. Performance Test 

1. Vulcanized bonds - Within 3 a (> X -3a) of witness panel database. 

2. Steel-epoxy bonds - If the exposed panel set (five total) has significantly 
less bond strength at the 95 percent confidence level than the control panel 
set (five total), then the test has failed. 

Pass/fail Criteria 2.B was the only criteria that CTP-0142, Revision B 
addressed. After the test was repeated, it was discovered the statistical pass/ 
fail criteria was not met because the discriminatory capability of the test was 
underestimated. 

Pass/fail Criteria 2.B was revised as follows (Appendix R): 

Pass: If the exposed panels averages are above the systems tunnel witness panel 
database A-basis lower limit, or if the exposed panel set does not have a significantly 
lower tensile adhesion bond strength than the control panels at the 95 percent 
confidence level. 

Fail: If any of the exposed panel averages fall below the systems tunnel witness 
panel database A-basis lower limit, and the exposed panel set has a significantly 
lower tensile adhesion bond strength than the control panels at the 95 percent 
confidence level. 

The witness panel data that was produced by CTP-0142, Revision B, did meet 
the revised pass/fail criteria. 
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1.1 TEST ARTICLE DESCRIPTION 

The test article consisted of a stainless steel room, 21 ft wide by 36 ft long with an 
11 ft high ceiling. The south wall provided a full wall filter vapor exhaust system. 
The floor had been encapsulated prior to testing. The spray booth had two doors on 
the west wall for personnel access, and one large door on the north wall used for 
items to be painted (Figure 1). 
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2 

OBJECTIVES 

The objectives are taken from Test Plan CTP-0142, Revision B. 

a. Verify the M-52 Spray Booth is free of Teflon and all other contamination. 

b. Certify the M-52 Spray Booth for painting flight components. 

c. Certify that the M-52 Spray Booth contamination/cleanliness level is both 
adequate for spraying paint and/or adhesives and the contamination/ 
cleanliness controls placed on the booth will provide the stability required 
for processing flight hardware through a "critical process". 
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3 

EXECUTIVE SUMMARY 


3.1 SUMMARY 

The testing sequence was conducted in two series. The first series was conducted 

under CTP-0142, Revision A. The second series was conducted in accordance with 
CTP-0142, Revision B. 

The test sequence started with CTP-0142, Revision A. The series consisted 
of the contamination removal test and the performance test. The contamination 
removal test was used to assess the Teflon level in the spray booth. The perform- 
ance test consisted painting and Chemloking a forward dome inside the spray booth 
per flight procedures. 

FTIR samples, environmental fallout panels, a NASA test box filter, particulate 
counts, and NVR data were analyzed during the contamination removal test for the 
presence of Teflon and found to be acceptable. 

The painting/Chemloking procedures were performed on a forward dome 
inside the spray booth without incident and were found to be acceptable. During 
the performance test, two sets of witness panels were prepared and pull tested. One 
set was prepared for case/insulation bond strength testing and one set was prepared 
for steel/epoxy /steel bond strength testing. The case/insulation witness panels used 
in CTP-0142, Revision A, had acceptable bond strengths. The steel/epoxy/steel 
witness panels had predominately adhesive failure and an average bond strength that 

was not within five standard deviations of the established steel/epoxy/steel witness 
panel database. 

The CTP-0142, Revision B, series of testing consisted of re-testing the 
steel\epoxy\steel witness panels. A total of ten panels were prepared and tested. 

The pull tests analysis indicates the results of the tensile tests were comparable to 
the systems tunnel witness panel database. The exposed panel set and the control 
panel set average tensile values were above the A-basis lower limits established on 
the systems tunnel witness panel database. 
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3.2 CONCLUSIONS 
Objective 

a. Verify the M-52 spray booth is free of 
Teflon and all other contamination. 

b. Certify the M-52 spray booth for paint- 
ing flight components. 


c. Certify that the M-52 Spray Booth 
contamination/cleanliness level is both 
adequate for spraying paint and/or 
adhesives and the contamination/ 
cleanliness controls placed on the 
booth will provide the stability 
required for processing flight hardware 
through a "critical process". 


Conclusion 

Verified. The FTIR wipes proved that the 
spray booth was free of Teflon contamina- 
tion. 

Certified. During the performance portion 
of the test, a forward dome was moved into 
the spray booth and processed (primer and 
top coat sprayed on the outer diameter, 
Chemlok primer and bonding agent sprayed 
on the inner diameter) per flight 
procedures without incident. 

Certified. The contamination levels in the 
spray booth are comparable with the bond- 
ing facility already in use. The witness 
panel data per CTP-0142, Revision B, 
proved the cleanliness of the spray booth. 


3.3 RECOMMENDATIONS 

It is recommended that the M-52 spray booth be qualified for producing flight hard- 
ware. 
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INSTRUMENTATION 

The following instruments/measuring devices were used to validate the test: 

a. Conscan II unit 

b. Atcor Portable Particulate Counter 

c. Instron Tensile Machine 

d. Analog Diffuse Reflectance FTIR 

e. Grant Series Squirrel Meter/Logger 

f. NASA Test Box 

Calibration system requirements were in accordance with MIL-STD-45662. 


5 

PHOTOGRAPHY 

Still black and white and color photographs of the test article configuration were 
taken. Copies of the photographs (series Numbers 116023, 116282, 117017, 117716, 
117672, and 117654) are available from the Thiokol Corporation Photographic 
Services department. 
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RESULTS AND DISCUSSION 

6.1 TEST ARTICLE ASSEMBLY 

The spray booth did not need assembly. The case/insulation witness panels, 
the epoxy /steel/epoxy witness panels, and the environmental fallout panels were 
assembled and prepared according to TWR-17123 for the first test series in 
CTP-0142, Revision A. The epoxy/steel/epoxy witness panels were assembled 
and prepared according to CTP-0142, Revision B, for the second test series. 

6.2 TEST DESCRIPTION 

The testing sequence was conducted in two series. The first series was conducted 
under CTP-0142, Revision A. The second series was conducted in accordance with 
CTP-0142, Revision B. 

6.2.1 CTP-0142. Revision A. Testing Series 

The test sequence started with CTP-0142, Revision A. The series consisted of the 
contamination removal test (Figure 2) and the performance test. The results of 
these tests are described as follows. 

6.2. 1.1 Contamination Removal Test Results . The contamination removal test was 
used to assess the Teflon level in the spray booth. FTIR samples, environmental 
fallout panels, a NASA Test Box filter, particulate counts, and NVR data were 
analyzed in this assessment. 

6.2. 1.1.1 FTIR Sample Analysis. The FTIR analysis of the spray booth walls and 
ceiling is described in this section. Prior to any testing, the spray booth was cleaned 
and FTIR wipes were taken from the walls and ceiling. There were 21 samples 
analyzed. The areas where the wipes were taken are defined in Figure 3. The 
results of the wipes showed Teflon present in the spray booth (Appendix A). 

After the spray booth was cleaned per CTP-0142, Revision A (Figure 4), a 
second FTIR wipe was conducted. There were 26 samples analyzed. The results 
of the wipes showed Teflon present in the spray booth (Appendix B). 
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The spray booth was cleaned a second time per CTP-0142, Revision A. A third 
FTIR wipe was conducted. There were 26 samples analyzed. The results of the 
wipes showed Teflon present in the spray booth (Appendix C). 

Before a third cleaning was done, a fourth FTIR wipe was conducted on the 
spray booth north door, inside the air ducts in the spray booth ceiling, on the 
outside blower housing, on the outside blower blades on the spray booth roof, on the 
outside roof by the blower ducts, on the outside screen of the blower, and on an 
east wall area that was suspected as having Teflon embedded in/on its surface 
(Appendix D). It was discovered that the cleaning aids and solvent were not 
disposed of frequently (Appendix E). The cleaning process was modified to dispose 
of the cleaning aids/solvent frequently to prevent movement of Teflon from one area 
to another. 

The spray booth was cleaned a third time and a fifth FTIR wipe was con- 
ducted. A total of 26 samples were analyzed (Appendix F). Of the 26 samples, two 
areas (East Wall No. 2 Low, see Figure 3, and the North Door West Side) were 
identified as having traces of Teflon, the other 24 showed no signs of Teflon. The 
two areas were re-cleaned and FTIR wipes were analyzed. The two areas showed no 
presence of Teflon (Appendix G). 

6.2.1. 1.2 Environmental Fallout Panel Results. The environmental fallout panels 
(Figure 5) were analyzed for Teflon and NVR contamination. FTIR wipes were 
taken from the panels before and after the first and second spray booth operational 
cycles (5 hr at 135 °F). The wipes included panel samples and particulate samples 
taken from the panels. A total of 32 samples (eight before each 5-hr operational 
cycle and eight after each 5-hr operational cycle) were analyzed. No Teflon was 
detected on any of the samples (Appendix I). 

NVR contamination analysis was conducted before the spray booth cleaning 
started and after the spray booth was declared clean of Teflon. The detectable limit 
of NVR was 2.0 mg/ft 2 . After the spray booth was cleaned, the northwest environ- 
mental fallout panel showed 2.2 mg/ft 2 . All of the other environmental fallout 
panels showed less than 2.0 mg/ft 2 of NVR levels (Appendix J). 

6.2. 1.1.3 Particle Counter Results. The particle counter (Figure 5) was used before 
the first cleaning operation per CTP-0142, Revision A, and after the last cleaning 
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Figure 5. Contamination Removal Test Setup 
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operation per CTP-0142, Revision A. The particle counter uses lasers to count 
particulate in the air. It does not trap particulate in a filter. Therefore, no FTIR or 
NVR analysis were conducted on the particulate counts. Data from the first particle 
counter usage was lost. The average particulate count after the last spray booth 
cleaning was 14 particles (5 fi or larger )/ft s of air (Appendix J). The pass/fail 
criteria was established at less than or equal to 1,000 particles/ ft for particles of 5 p 
or larger. The particulate count was well within the pass/fail criteria. 

6.2. 1.1.4 NASA Test Box Results. The NASA Test Box (Figure 6) was used to catch 
airborne particles for FTIR analysis. The Test Box was used before the first spray 
booth cleaning per CTP-0142, Revision A, and after the last spray booth cleaning. 
The FTIR analysis showed no Teflon detected on the Test Box filter (Appendix K). 

6.2. 1.2 Performance Test Results . The performance test consisted of painting and 
Chemloking a forward dome inside the spray booth per flight procedures. Two sets 
of witness panels (Figure 6) were prepared per TWR-17123. One set was prepared 
for case /insulation bond strength testing and one set was prepared for 
steel / epoxy/steel bond strength testing. 

6.2. 1.2.1 Witness Panel Results. The case/insulation witness panels (three total) 
showed average tensile adhesion strengths of 823 psi, 822 psi, and 858 psi. The 
average peel strengths for the case/insulation witness panels were 179 pli, 162 pli, 
and 166 pli. The cases/insulation witness panel database mean is 756 psi and 
172 pli. The case/insulation witness panels used in CTP-0142, Revision A, had 
acceptable bond strengths (Appendix L). 

The steel /epoxy /steel witness panels did not fare as well. To begin with, only 
two panels were prepared. CTP-0142, Revision A, required three panels to be 
tested. The steel/epoxy steel witness panels had average tensile strengths of 
2,914 psi and 3,875 psi (Appendix L). The steel/epoxy/steel witness panel database 
mean is 5,588 psi and that mean at five standard deviations is 3,734 psi. The two 
steel/epoxy/steel witness panels had predominately adhesive failure and an average 
bond strength that was not within five standard deviations of the established 
steel /epoxy /steel witness panel database. 
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Figure 6. Performance Test Setup 
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An investigation revealed the following deviations concerning the 
steel/epoxy /steel bond strength configuration witness panels: 

a. The witness panels were not prepared in accordance with Section 8.2.2, sub- 
section A of the test plan. The panels were prepared without silane primer 
application to the steel bond surface. Silane primer is an adhesion promoter 
that increases the nominal bond strength approximately 10 percent and 
precludes possible surface con tamina tion. 

b. The environment of the test panels was not adequately controlled prior to epoxy 
and test button application. The witness panels remained in the spray booth 
after the forward dome was coated without any contamination controls for 
approximately 7 days before being sent to the R&D Lab for test assembly. 

c. While on the panel holder, the witness panels were covered with ’black poly’ 
plastic covering after the forward dome was coated and prior to epoxy and test 
button application. The witness panel bond strengths could have adversely 
affected by transference of contamination from ’black poly’ plastic covering. 

The results of the steel/epoxy /steel witness panel tests initiated an engineer- 
ing evaluation test. This test was performed outside the parameters of CTP-0142, 
Revision A The test objective was to account for the effects of the test variables 
introduced during the test performance. The testing sequence and test conclusions 
are outlined in Appendix M. The analysis of the engineering evaluation initiated 
CTP-0142, Revision B. 

6.2. 1.2.2 Dome Procedure Analysis. The performance test consisted of painting 
(primer and topcoat) and Chemloking (primer and bonding agent) a forward dome 
(see Figure 6) inside the spray booth per flight procedures. The procedures were 
performed without incident and were found to be acceptable. 

In addition to the painting sequence, Ron Brock, NASA requested that witness 
panels be paint adhesion tested. Three witness panels were placed inside the spray 
booth and painted along with the test dome. Two witness panels were placed in the 
paint pit and painted with the Flight 17B aft dome. All five panels were then 
tested per ASTM-D-3359-87, Method B. The panels were all rated ’4B\ The paint 
results can vary from ’OB’ (worst case) to ’5B’ (perfect). The ’4B’ rating is most 
common for flight component witness panels. 


REVISION 


DOC NO. 


SEC 


91073 - 1.18 


TWR-5QQ12 

PAGE 


VOL 


19 


CORPORATION 

SPACE OPERATIONS 

6.2. 1.2.3 Conscan Analysis. The test dome was conscanned before the Chemloking 
process was accomplished. A total of 32 points on the interior of the test dome 
were conscanned. An acceptable reading had to be above 378. All 32 readings were 
above 378 (Appendix N). 

6.2. 1.2.4 Contamination Removal Analysis. After the performance test was con- 
ducted, 28 wipes were taken from the walls and ceiling and FTIR analyzed. The 
analysis showed no Teflon present in the spray booth (Appendix H). The environ- 
mental fallout panels were analyzed for the presence of Teflon and NVR contamina- 
tion. The analysis showed no presence of Teflon (Appendix J and 0). The 
particulate count was 24 particles (5 fi or larger)/ft 3 of air (Appendix J). 

6.2.2 CTP-0142. Revision B. Testing Series 

This series of testing consisted of re-testing the steel\epoxy\steel witness panels. 

A total of ten panels (Figures 7 and 8) were prepared and tested per CTP-0142, 
Revision 6. 

The 8teel\epoxy\steel witness panels were grit blasted with new zirconium 
silicate grit and vapor degreased with methyl chloroform. After the vapor degrease, 
the witness panels were conscanned (Figure 9). A reading above 433 was acceptable. 
Each panel was conscanned five times. The lowest reading average was 756. The 
panels were acceptable after the conscan (Appendix P). 

The witness panels were identified "A" through "J". "A" through "E" were 
designated as the test set of panels and "F" through "J" were designated as the 
control set of panels. The panels were wrapped in craft paper and placed in the 
spray booth (Figure 10). 

The craft paper was removed from the test set of panels. The spray booth 
was subjected to an operational cycle (5 hr at 135 °F). After the operational cycle, 
the test set of panels was re-wrapped in craft paper and shipped to the development 
laboratory. 

A total of 120 tensile buttons were prepared with silane primer and dried for 
3 hr. On each witness panel, a 24-hole template and 12 bondline spacers (0.03 in.) 
were installed. EA 934NA epoxy was applied into each locating hole with a bondline 
spacer. A thin layer of the epoxy was applied to each tensile button to wet the 
bond surface. The tensile buttons were assembled to the corresponding locator holes 
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Figure 8. Degreased Witness Panels ("F through "J”) 
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Figure 10. Before Operational Cycle 
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with bondline spacers and epoxy. The witness panels were installed into pressure 
holders and allowed to cure for a minimum of 36 hr at ambient temperature 
(Figure 11). 

The pull tests were conducted by the Contamination Control Laboratory 
(Figures 12 and 13). The pull tests analysis indicates the results of the tensile tests 
(Appen dix Q) are comparable to the systems tunnel witness panel database. The 
exposed panel set and the control panel set average tensile values were above the 
A-basis lower limits established on the systems tunnel witness panel database 
(Figure 14). The statistical pass/fail criteria was not met because the discriminatory 
capability of the test was underestimated. 
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Figure 12. Witness Panel "E" (postpull) 
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Figure 13. Witness Panel "J" (postpull) 
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APPLICABLE DOCUMENTS 



Number 

Title 


MIL-STD-45662 

Calibration System Requirements 


TWR-17123 

RSRM Space Shuttle Witness Panel Implementation Plan 
Case /Insulation /Liner /Propellant Weather Seal and Sys- 
tems Tunnel 


CTP-0142A 

Qualification Test Plan for the M-52 Spray Booth 


CTP-0142B 

Qualification Test Plan for the M-52 Spray Booth 


TWR-60445 

Quick Look Report for the M-52 Spray Booth Qualification 
under CTP-0142, Revision A 


ASTM-D-3359 

Standard Test Methods for Measuring Adhesion by 
Tape Test 


REVISION _ 

91073 - 1.21 

PRECEDING PAGE BLANK NOT FILMED 
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Preliminary FTIR Sample Wipes 


REVISION 


SEC 


TWR-SOOi; 


PAGE 


A-l 


91073 - 2.1 



LABORATORY REPORT 


21 Mar. 1990 


Originator: Vern Fitch 

Ext 6344, M/S L62B 

Request: LWR 592584 

Laboratory log # 02-21-90-31122 

Subject: FTIR Analysis of M-52 Spray Booth Wipe Samples for Teflon 
Decontamination Testing, CTP-0142-A 


FTIR analysis has been carried out on wipe samples taken from the ceiling 
and walls of the M-52 spray booth. The samples up to the third cleaning were 
taken by wiping an area about 5" x 5" square with a polypropylene wipe wet 
with Freon TF. The samples taken after the third cleaning and those from the 
surfaces outside the booth were obtained by wiping an area approximately 2 
feet by 1 foot with a methyl chloroform wet wipe. The presence of Teflon was 
detected by the appearance of the C-F absorbance peaks at about 1160 and about 
1230 wavenumbers. 


Occurrence of Teflon After Cleaning 


Sample Location 

Before 

South Wall #1 (High) 

Present 

(East) 

South Wall #1 (Low) 



(East) 

South Wall #2 (High) 

Present 

(West) 

South Wall #2 (Low) 
(West) 

North Door East Side 


North Door West Side 

— 

East Ceiling #1 

Trace 

(North) 

East Ceiling #2 

Trace 

East Ceiling #3 

None 


First 

Second 

Thi rd 

Fourth 

Present 

None 

★ 

None 

None 

Trace 

None 

None 



* 


— 


None 

— 



★ 


— 

— 

Present 

None 



★ 

* 

— 

— 

Present 

Trace 

Present 

None 

— 

None 

Present 

None 

— 

— 

Trace 

None 

— 

None 
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Occurrence of Teflon After Cleaning 


Sample Location 

Before 

First 

Second 

Third 

Fourth 

East Ceiling 

#4 

Present 

Present 

Trace 

— 

None 

( South ) 







West Ceiling 

#1 

None 

None 

None 


None 

(North) 







West Ceiling 

#2 

Trace 

None 

Trace 


None 

West Ceiling 

#3 

Trace 

None 

None 



West Ceiling 

#4 

None 

None 

None 


None 

( South ) 







East Wall #1 

(High) 

Present 

None 

Trace 


None 

(North) 







East Wall #1 

(Low) 

Trace 

Trace 

Trace 

None 

None 

(North) 







East Wall #2 

(High) 

Present 

Present 

Trace 


None 

East Wall #2 

(Low) 

Present 

Trace 

Present 

Trace 

* 

Trace 

East Wall #3 

(High) 

Present 

Present 

Present 


None 

East Wall #3 

(Low) 

Present 

Present 

Trace 


None 

East Wall #4 

(High) 

Present 

Present 

Trace 


None 

( South ) 







East Wall #4 

( Low) 

Present 

Trace 

Trace 

None 

None 

( South ) 







West Wall #1 

(High) 

Trace 

Trace 

Trace 

— 

None 

(North) 







West Wall #1 

(Low) 

None 

Trace 

Trace 

None 

None 

(North) 







West Wall #2 

(High) 

None 

Trace 

None 

_ _ n 

None 

West Wall #2 

(Low) 

— 

None 

None 


None 

West Wall #3 

(High) 

— 

None 

Trace 

— 

None 

West Wall #3 

(Low) 

— 

Present 

Trace 

Trace 

None 

West Wall #4 

(High) 

— 

Present 

None 


None 

( South ) 







West Wall #4 

(Low) 

Trace 

Present 

Trace 

None 

None 


* The low south wall and north door samples were only taken after the 3rd 
cleaning . 

** These areas were cleaned a fifth time. No Teflon was detected after the 
fifth cleaning. 
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In addition to the above test locations, an embedded surface on the east 
wall was sampled before and after sanding with the following results: 

Sample Location Occurrence of Teflon 

East Wall Embedded Surface 

Before Sanding Trace 

After First Sanding Trace (less than before sanding) 

After Second Sanding None 

Also, a number of samples were taken outside of the spray booth with the 
following results: 


Sample Location 


Occurrence of Teflon 


Spray Booth Ceiling Inside 

None 

Air Ducts #1 


Spray Booth Ceiling Inside 

None 

Air Ducts #2 


Outside Blower Housing 

None 

Outside Blower Blades on Roof 

None 

Outside Roof by Blower Blades 

None 

to Spray Booth 


Outside Screen of Blower 

None 

Control Sample #1 

None 

Control Sample #2 

None 

Control Sample #3 

None 


Copies of the FTIR spectra are attached. 



R. C. Raisor, Spectrochemical Analysis 


LAB90061 

B1222 
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52 SPRAY BOOTH EAST WALL #1 LOW, ATR, BEFORE CLEAN, 592584. 104 


in 

<N 



TWR-50012 


3 3800 0 3400.0 3000.0 2600 0 2200.0 1800.0 1400.0 1000.0 600.00 

Wavenumber (cm— 1) 





52 SPRAY BOOTH EAST WALL #2 HIGH, ATR, BEFC 



aouDq j os qv 


TWR-50012 


38000 34000 30000 2600.0 2200. 

Wavenumber ( 





-52 BOOTH, EAST WALL #3 LOW, BEFORE CLE 



aouDq J osqv 


TWR-50012 


3800 0 3400 0 3000 0 2600 0 220 

Wavenumber 


52 SPRAY BOOTH EAST WALL #4 LOW, ATR, BEFORE CLEAN. 592584. 1 10 


in 


o 

o 


h* o 



TWR-50012 


-52 BOOTH, EAST WALL #4 HIGH, BEFORE 



TWR-50012 


3800.0 3400.0 3000 0 2600.0 220 

Wavenumber 




-52 SPRAY BOOTH/SAMPLE #1 LOW, ATR, BEFORE 



TWR-50012 


3 


3800.0 3400 0 3000.0 2600.0 2200 . 

Wavenumber ( 





52 SPRAY BOOTH \A£ST WALL #4 LOW, ATR, BEFORf 



TWR-50012 


5 3800.0 3400 0 3000.0 2600.0 2200 

Wavenumber ( 




03S£ 0 


H£f 0 80 1 C 0 206Z 0 969Z 0 06tZ 0 

aouDqjosqy 


88ZZ 0 


TWR-50012 





52 SPRAY BOOTH EAST CEILING 



lt*3 0 LZ£Z 0 5133 0 6603 0 5861 0 IZ81 0 ZSZl 

aouDqjosqv 


TWR-50012 


8 


3800 0 3400 0 3000 0 2600 



SPRAY BOOTH EAST CEILING #2, ATR, BEFORE 



aouDqjosqy 


TWR-50012 


3 3800.0 3400 0 3000.0 2600.0 2200. 

Wavenumber ( 






1-52 SPRAY- BOOTH WEST CEILING # 1 , ATR, BEFORE 


2 

1 — 

9661 0 



aouDq J os qv 


TWR-50012 


J 3800 0 3400.0 3000.0 2600 0 2200 

Wavenumber ( 




-52 SPRAY BOOTH \AEST CEILING #3, ATR, BEFORE CLEAN, 592584. 121 


in 


o 

o 


o 
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Appendix B 

Second FTIR Sample Wipes 


REVISION 


DOC NO. 

sic 


twr-soqi; 


VOL 

B-l 


91073 - 2.2 



-52 SPRAY BOOTH SOUTH WALL #1, ATR CLA\ 



aouDqjosqv 


TWR-50012 


3800.0 3400.0 3000 0 2600.0 220 

Wavenumbe r 





>N 

£ 



CM 

O 

O 

00 

in 

CM 

cn 

in 

Q 

UJ 

CL 

< 

-j 

a 

a: 


CM 


3 

O 

CO 


o 

o 

CD 

> 

< 

on 

CL 

co 

CM 

in 

1 


30 L l 



oouoq J osqy 


U 


TWR-50012 


*3800 0 3400 .0 3000.0 2600 .0 2200. 0 1800 0 1400 . 0 1000 .0 600.00 

Wavenumber (cm-l) 


CZ.ZO 0 6690 0 5290 0 1550 0 8Z*0 0 frOfrO 0 

aouDqjosqy 


0550 0 


TWR-50012 



52 SPRAY BOOTH EAST WALL #1 LOW, ATR CL AMP, AFT CLEAN, 592584. 00 


CM 



aouDqjosqy 


TWR-50012 


3400 "o 3000 0 2600 0 2200.0 1800.0 1400 0 1000 0 600.00 

Wavenumber (cm-l) 


£091 0 


£0frl 0 iOZ[ 0 tOOL 0 ^080 0 S090 0 50t0 0^ 

90UDqj osqv 


TWR-50012 



52 SPRAY BOOTH EAST WALL #2 LOW. ATR, AFT CLEAN, 592584. 006 


o 

o 



TWR-50012 


9891 0 


9/.91 o S9ti o tsci o ttzi o ten o 22 oi o' n 

30 UDq j os qy 


TWR-50012 



52 SPRAY BOOTH EAST WALL #3 LOW. ATR, Af 



aouDqjosqv 


TWR-50012 


3800.0 3400.0 3000.0 2600 



1-52 SPRAY BOOTH EAST WALL #4 HIGH, ATR, 


2 


S39i 0 


£fr9l 0 


I9tl 0 



aouDq j osqv 


TWR-50012 


3800 0 3400 0 3000.0 2600.0 220 

Wavenumbe r 



-52 SPRAY BOOTH EAST WALL #4 LOW, ATR, AFT . CLEAN. 592584 0 1 0 



TWR-50012 






-52 SPRAY BOOTH \*EST WALL #2 HIGH, ATR, AFT 


o 


h- 

092L 0 


t— 

Z£Zl 0 


f- 

8011 0 


1 1 _ 

8Z.60 0 0980 0 

aouDq j osqv 



£ZLO 0 9690 



TWR-50012 


3800.0 3400 0 3000 0 2600.0 2200. 

Wavenumber ( 













52 SPRAY BOOTH WEST WALL #4 LOW, ATR, AFT 



aouDq J osqv 


TWR-50012 


3800 0 3400.0 3000.0 2600 0 2200 

Wavenumber ( 












o 

o 


o 



TWR-50012 


52 SPRAY BOOTH \^ST CEILING #2, ATR, AFT. CL 



TWR-50012 


3800.0 3400.0 3000.0 2600.0 2200. 

Wovenumber ( 






01 U o 


£301 0 


9£60 0 


1 H 1 oo 

8^80 0 19Z0 0 frZ90 0 Z880 0^ 

30UDq j osqy 


TWR-50012 
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Appendix C 

Third FTIR Sample Wipes 


REVISION 


DOCNO TWR-5QQ12 

SEC PAGE 


VOL 

C-l 


91073 - 2.3 



-52 SPRAY BOOTH, EAST WALL #1 HIG 



souDqj osqy 


TWR-50012 


3800.0 3400.0 3000.0 2600.0 

Wav 





10£Z 0 

t60Z 0 

Z881 0 

0891 0 0 

aouDqjosqv 

L9ZI 0 

1 ro 

0901 0 







TWR-50012 







C-3 




TWR-50012 


52 SPRAY BOOTH. EAST WALL #2 LOW. 2ND CL 



aouDqjosqy 


TWR-50012 


3800.0 3400.0 3000.0 2600.0 220 

Wavenumber 






•52 SPRAY BOOTH, EAST WALL #4 LOW, 2ND CL 


2 

I — 

9on o 



aouDqjosqv 


TWR-50012 


3800 0 3400.0 3000 0 2600. 




1-52 SPRAY BOOTH, WEST WALL #1 LOW. 2ND CL 


I — 

Y20Z 0 



aouDqJOsqv 


TWR-50012 


’3800 0 3400.0 3000.0 2600 0 220 

Wa venu mb e r 



L*9Z 0 6053 0 


IZC3 0 *C33 '0 9603 'o 9561 0 1 38~t 'o^ 

souDqjosqv 


TWR-50012 





TWR-50012 


>3800. o 3400 0 3000 0 2600.0 2200.0 1800 0 1400 0 1000.0 600.00 

Wavenumber (cm— 1) 




-52 SPRAY BOOTH, \A£ST WALL #3 LOW, 2ND CLEAN 



TWR-50012 


3800.0 3400 0 3000.0 2600 0 2200 






0) 

rM 

CM 

if) 

00 

o 

o 

CD 


CO 

o 


CO 

CM 

00 

in 

CM 

O) 

in 

o£ 

h- 

< 

z 

< 

UJ 

-1 

a 

Q 

z 

CM 

$ 

o 

M- 


< 

£ 


CO 

£ 

X 

I— 

o 

o 

CD 

>- 

< 

a: 

a. 

tn 

CM 

m 

I 


Z95t 



oouoqjosqv 


0 


TWR-50012 


3800 0 3400 0 3000 0 2600 0 2200.0 1800 0 1400.0 1000 0 600.00 

Wavenumber (cm— 1) 




1-52 SPRAY BOOTH, SOUTH WALL #2, 2ND CLEAN, 


o o 


LZ2Q Q 3690 0 Z.9S0 0 33t0 0 9930 0 

souoqjosqv 


igLO 0 9100 0 


TWR-50012 


’3800.0 3400 0 3000.0 2600 0 2200 

Wavenumber ( 



M^52 SPRAY BOOTH, EAST CEILING #1.2ND CL 


I- 

6191 0 



aouDqjosqy 


TWR-50012 


3800 X) 3400 0 3000.0 2600.0 220 

Wavenumbe r 



o 

o 

<N O 



TWR-50012 




-52 SPRAY BOOTH, EAST CEILING #4, 2ND CLEANS 


I — 

ffcrei o 



-g^TTbq J osqy 


TWR-50012 


*3800.0 3400.0 3000 0 2600.0 2200 

Wavenumber ( 




i-52 SPRAff BOOTH, WEST CEILING #2, 2ND CLE 


2 

t— 

Z£tl 0 



souoqj osqv 


<D 

n 

6 

3 

c 

D 

> 


TWR-50012 


3800.0 3400.0 3000.0 2600. 



■52 SPRAY BOOTH, \A£ST CEILING #3, 2ND 


o 



I f- 

fOCZ 0 586 1 0 


9991 0 


— 1 (- 

L*<L l 0 820 1 0 60Z0 0 

souDq j os qy 



6820 


TWR-50012 


3800 0 3400 0 3000 0 2600 0 220 

Wavenu mb e r 



52 SPRAY BOOTH, \ft£ST CEILING #4, 



souDqjosqv 


TWR-50012 


3800. 0 3400.0 3000 0 2600 
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Appendix D 

Fourth FTIR Sample Wipes 


REVISION 


DOC NO. 
SEC 




f 


PAGE 


VOL 

D-l 


91073 - 2.4 







TWR-50012 


’3800 . 0 3400 .0 3000 .0 2600 .0 2200 0 1800 . 0 1400 .0 1000 0 600 .00 

Wavenumber (cm— 1) 



-52 SPRAY BOOTH, EAST WALL #1 LOW, ATR CLAMP, 592584. 304 



souoqj osqv 


TWR-50012 


*3800 0 3400. 0 3000 0 2600.0 2200 0 1800 0 1400. 0 1000 0 600.00 

Wavenumber (cm— 1) 


1-52 SPRAY BOOTH, EAST WALL #2 LOW, ATR 


I- 

5651 0 


(- 

Z85t 0 


1 - 

6ZL l 0 



souDqjosqy 



TWR-50012 


3800 0 3400 0 3000.0 2600 0 220 

Wavenumber 



52 SPRAY BOOTH, EAST WALL #4 LOW, ATR CLAMP, 592584 306 


o 

o 

o 
_ o 



aouoqjosqv 


TWR-50012 


-52 SPRAY BOOTH, WEST WALL #3 LOW, ATR 



aouDqjosqv 


TWR-50012 


3800 0 3400.0 3000.0 2600 0 220 

Wavenumbe r 


52 SPRAY BOOTH, WEST WALL #1 LOW, ATR CLAMP, 592584. 307 


o 

o 



TWR-50012 


52 SPRAY BOOTH, WEST WALL #4 LOW, ATR 



aouDqjosqv 


TWR-50012 


3800 0 3400 0 3000 0 2600 0 220 

Wavenumber 



EAST WALL EMBEDDED AREA AFTER 2ND SANDI 


I — 

£08£ o 



isee 0 66 l £ O 9t0£ O t683 0 \iLZ 0 


souDqjosqy 


6893 


TWR-50012 


3800 0 3400 0 3000 0 2600 0 220 

Wavenumber 











52 SPRAY BOOTH CEILING, INSIDE AIR DUCTS, 



souDq j os qv 


TWR-50012 


3800 0 3400 0 3000 0 2600 0 2200 

Wavenumbe r ( 



52 SPRAY BOOTH CEILING, INSIDE AIR DUCTS 



aouDqjosqv 


TWR-50012 


3800.0 3400 0 3000 0 2600 0 2200 

Wavenumber ( 





OUTSIDE BLO\A£R BLADES ON ROOF, ATR CLAMPED, 



aouDq j osqv 


TWR-50012 


3800 0 3400 0 3000.0 2600 0 2200 

Wavenumber 



OUTSIDE ROOF M-52 BY BLO\A£R DUCTS TO SPRAY 



TWR-50012 


*3800.0 3400.0 3000.0 2600 0 2200 

Wavenumber ( 
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Appendix E 

Process Modification Discussion 


REVISION 


DOC NO. 

sic 


TWR-5001 


f 


PAGE 


VOL 

E- 1 


91073 - 2.5 
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21 March 1990 
L623-FY90 M120 


TO: 

FROM: 

SUBJECT: 
REFERENCE : 


Distribution 
V. Fitch 

Thermal Insulation Design 

CTP-0142, 'M-52 Spray Booth' t Meeting Minutes, 15 March 1990 

L62 3 -FY90-M1 1 2 , 'Meeting Minutes 3-9-90 CTP-0142 (M-52 Spray 
Booth), V. Fitch, 9 March 1990 


1.0 INTRODUCTION 

The second CTP-0142 (M-52 spray booth) meeting was held 15 March. The 
spray booth is being qualified for paint and Chemlok R application 
processes of domes. The spray booth had been previously used for Teflon 
application processeg. The meeting was held to discuss results of FTIR 
analyses for Teflon (not a test plan requirement) directed via the 
meeting held 9 March in response to cleaning/inspection iterations (See 
Reference 1). 

2.0 SUMMARY 

Teflon vas detected on the vails and ceiling of the M-52 spray booth 
subsequent to each of three (1 prior to the test and 2 during the test) 
labor intensive solvent scrub/rinse cleaning operations. Direction vas 
given to perform the subject FTIR analyses prior to proceeding vith the 
test plan. The subject analyses provided answers to the questions 
brought forth during the previous meeting. Following completion of the 
action arrived at via the results of the analyses and dispensed in the 
subject meeting, direction vas given on 20 March to proceed with the test 
plan (start at paragraph 8.2.1 B) as written. 

3.0 CONCLUSIONS 

The conclusion arrived at via the results of the subject FTIR analyses 
are listed below. 

1) The FTIR analyses were validated as accurate (no false 
positives). 

2) Teflon is not present in the spray booth air intake system. 

3) The Teflon contamination is spotty. 


A023243a 


REVISION 


DOC NO. 

lie 


TWR-5001? 
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PAGE 


E-2 
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4) Teflon particles are, in part, embedded within the booth 
surfaces . 


5) 


The cleaning methodology was flawed; contamination was 
transferred from area to area. 


4.0 ACTION 

Repeat the cleaning operation. Perform cleaning such that a discrete 
region (a panel) is scrubbed with solvent soaked scotch-brite pads, 
scrubbed with detergent and new scotch-brite pads, and then rinsed. 
Dispose of solvent and cleaning aids and repeat the procedure for each 
panel. After cleaning the entire booth, perform FTIR analyses for Teflon 
on the wipes taken over the entire booth. Re-clean any region (not just 
the randomly selected wipe area within the region) identified as 
contaminated. Repeat analysis for Teflon by taking another random wipe 
within the region. 

5.0 DISCUSSION 

Results of the subject analyses are discussed in sequence with the 
conclusions . 

1) Some FTIR results were suspected as being false positives due to 
background. The suspicion arose from Teflon traces being 
identified on the new section of the vest wall. Analyses for 
Teflon were performed on three wipes taken on the west wall 
(recently constructed) outside of the spray booth around the 
environmental monitor and also on a solvent dampened wipe. The 
analyses identified that false positives were not occurring. 

2) Teflon particles were suspected as becoming airborne due to the 
ventilation system possibly being contaminated. Analyses of 
wipes taken on the roof by the air intake (1), within the blower 
housing (2), on the blower fan blade (1), and on the spray booth 
duct work (2) did not identify a trace of Teflon. 

3) The detected levels of Teflon were suspected as being skewed due 
to the size of each wiped area. The subject wipes were taken on 
a much larger area (approximately 2 ft as compared to approxi- 
mately 25 in Z for previous wipes). The results were compared to 
results after the second test plan cleaning (see attachment A). 

Note that each sample wipe is taken randomly within an approx- 
imately 7 x 7 ft region. Therefore, a wipe from an area within a 
region may have Teflon identified for one test and a second wipe 
from an area within the same region may not have Teflon 
identified, and vice-versa. Results of the analyses on the wipes 
demonstrate that the contaminated areas are localized or patchy. 
Certification of a Teflon free booth requires that all randomly 
selected wipes test negative for Teflon. 
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4 ) 


5) 


The Teflon was suspected as being embedded in/on surfaces. A 
localized area of the east wall having obvious residue (oxide) on 
the surface was wiped, abraded with emery cloth, wiped, abraded, 
and wiped again. The FTIR analysis of the wipes identified a 
trace of Teflon, a lesser trace of Teflon, and finally no 
detected Teflon, respectively. Teflon was embedded within the 
visible oxide layer. This layer was removed by the abrasion. 

From the discussions of the previous four sections, the conclusion 
is formed that the cleaning operation was, in part, moving Teflon 
from area to area. The cleaning aids and solvent were not 
disposed of frequently and were, hence, a source of contamination 



V. Fitch 7 
Concurred by: 


>-- 7 - 

F. B. Baugh, Supervisor 
Thermal Insulation Design 

VUF/pn 
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LABORATORY REPORT 


08 Mar. 1990 


Originator: Vern Fitch 

Ext 6344, M/S L62B 

Request: LWR 592584 

Laboratory log # 02-21-90-31122 

Subject: FTIR Analysis of M-52 Spray Booth for Teflon 
CTP-0142 


FTIR analysis has been carried out on wipe samples taken from the ceiling 
and walls, of, the M-52 spray booth. The samples were taken by wiping an area 
about square with a polypropylene wipe wet with Freon TF. me 

presence of Teflon was detected by the appearance of the C-F absorbance peaks 
at about 1160 and about 1230 wavenumbers. 


O ccurrence of Teflon . 

Sample Location Before 1 st Cleaning 2nd Cleaning 3rd Cleaning 


South Wall #1 (High) Present 
(East) 

South Wall #1 (Low) — : — 

(East) 

South Wall #2 (High) Present 
(West) 

South Wall #2 (Low) 

(West) 

North Door East Side 


Present 


Trace 


None 


None 


North Door West Side 


East 

Ceiling 

(North) 

#1 

Trace 

Present 

None 

East 

Ceiling 

#2 

Trace 

Present 

None 

East 

Ceiling 

#3 

None 

Trace 

None 

East 

Ceiling 
( South ) 

#4 

Present 

Present 

Trace 


* 

None 


★ 

None 


★ 

Present 


★ 

Present 


TWR-50012 
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Sample Location 


Occurrence of Teflon 

Before 1st Cleaning 2nd Cleaning 3rd Cleaning 


West Ceiling 

#1 

None 

None 

None 


(North) 






West Ceiling 

#2 

Trace 

None 

Trace 


West Ceiling 

#3 

Trace 

None 

None 


West Ceiling 

#4 

None 

None 

None 


( South ) 






East Wall #1 

(High) 

Present 

None 

Trace 


(North) 






East Wall #1 

(Low) 

Trace 

Trace 

Trace 

None 

(North) 






East Wall #2 

(High) 

Present 

Present 

Trace 


East Wall #2 

(Low) 

Present 

Trace 

Present 

Trace 

East wall #3 

(High) 

Present 

Present 

Present 


East Wall #3 

(Low) 

Present 

Present 

Trace 


East Wall #4 

(High) 

Present 

Present 

Trace 


( South ) 






East Wall #4 

(Low) 

Present 

Trace 

Trace 

None 

(South) 






West Wall #1 

(High) 

Trace 

Trace 

Trace 


(North) 






Wfest Wall #1 

(Low) 

None 

Trace 

Trace 

None 

(North) 






West Wall #2 

(High) 

None 

Trace 

None 


Wfest Wall #2 

(Low) 


None 

None 


West Wall #3 

(High) 


None 

Trace 


West Wall #3 

(Low) 


Present 

Trace 

Trace 

West Wall #4 

(High) 


Present 

None 


( South) 






West Wall #4 

(Low) 

Trace 

Present 

Trace 

None 


The low south wall and north door samples were only taken after the 3rd 
cleaning. 


TWR-50012 

E-6 


In addition to the above test locations, an embedded surface on the east 
wall was sampled before and after sanding with the following results: 


Sample Location 

East Wall Embedded Surface 
Before Sanding 
After First Sanding 
After Second Sanding 

Also, a number of samples were taken 
following results: 


Occurrence of Teflon 


Trace 

Trace (less than before sanding) 
None 

outside of the spray booth with the 


Sample Location 


Occurrence of Teflon 


Spray Booth Ceiling Inside None 

Air Ducts #1 

Spray Booth Ceiling Inside None 

Air Ducts #2 

Outside Blower Housing None 

Outside Blower Blades on Roof None 

Outside Roof by Blower Blades None 

to Spray Booth 

Outside Screen of Blower None 

Control Sample #1 None 

Control Sample #2 None 

Control Sample #3 None 


Copies of the FTIR spectra are attached. 



R. C. Raisor, Spectrochemical Analysis 

LAB90061 

B1222 


TWR-50012 
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Distribution 

M/S 

L. 

Allred 

L72A 

*R. 

Andersen 

650 

F. 

Baugh 

L62B 

*D. 

Call 

692 

J. 

Daines 

L61 

D. 

Earl 

692 

N. 

Eddy 

L62B 

*V. 

Fitch 

L62B 

S. 

Foth 

811 

R. 

Furrows 

L72 

*L. 

Manuel 

L71 

R. 

Marsh 

E63 

S. 

Mildenhall 

L90 

B. 

Nelson 

L82 

*P. 

Petty 

L82 

*R. 

Raisor 

245 

C. 

Uhi tworth 

L90 

R. 

Wilks 

L62 


* Attendees 


TWR-50012 

E-8 
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Appendix F 

Fifth FTIR Sample Wipes 


REVISION 


DOC NO. 

sic 


TWR-5Q01 


f 


VOL 

PAGE 

F-l 


91073 - 2.6 







-52 SPRAY BOOTH, EAST WALL #2 LOW, ATR 



S9£l 0 8221 0 00 1 l 0 2Z.60 0 tt80 0 L\.LO 0 6850 

aouDqjosqy 


TWR-50012 


3800 0 3400 0 3000.0 2600 0 220 

Wavenumber 




-52 SPRAY BOOTH, EAST WALL #3 LOW, ATR CL 



06£l 0 £191 0 0 0£3l 0 £601 0 t360 0 15£0 

aouDqjosqy 


TWR-50012 


3800 0 3400.0 3000 0 2600 0 220 

Wavenumber 



-52 SPRAY BOOTH, EAST WALL #3 HIGH, ATR CLAM 



aouDqjosqy 


TWR-50012 


3800 0 3400 0 3000 0 2600 0 2200 

Wavenumber ( 





-52 SPRAY BOOTH, EAST WALL #4 HIGH, ATR CL/ 



9921 0 £211 0 1901 0 9960 0 9690 0 £090 0 1120 

aouDqjosqv 


TWR-50012 


3800 0 3400 0 3000.0 2600 0 2200 

Wavenumbe r ( 



•52 SPRAY BOOTH, NORTH DOOR EAST SIDE, ATR CL AMPED, 592584 4 1 0 



9Z.21 0 0 3111 0 6Y60 0 

aouDqjosqv 


TWR-50012 





1-52 SPRAY BOOTH, EAST CEILING #3, ATR CLAMP, 


I- 

88t>l 0 



33UDq J os qv 


TWR-50012 








52 SPRAY BOOTH, WEST CEILING #4, LWR 592584 



aouDqjosqy 


TWR-50012 


3800.0 3400.0 3000.0 2600.0 2200 

Wavenumber ( 



-52 SPRAY BOOTH, V\£ST WALL #1 LOW, LWR 



aouDqjosqv 


TWR-50012 


5800 0 3400 0 3000 0 2600 0 220 

Wavenu mb e r 







52 SPRAY BOOTH, V\EST WALL #3 LOW, ATR 



souDq j osqy 


TWR-50012 


3800 0 3400 0 3000 0 2600 0 220 

Wavenu mb e r 



-52 SPRAY BOOTH, ZEST WALL #3 HIGH, 


o 

in 



aoupqjosqv 


TWR-50012 


*3800 0 3400 0 3000 0 2600.0 220 

Wa v e n u rriti e r 





-52 SPRAY BOOTH, U£ST WALL #4 HIGH 



TWR-50012 



-52 SPRAY BOOTH, SOUTH WALL #1,LWR 592! 



souDqjosqy 


TWR-50012 


3800.0 3400.0 3000 0 2600 0 220 

Wa v e n u mb e r 



i— 52 SPRAY BOOTH, SOUTH WALL #2, LWR 592584. 426 


ID 

csl 


O 

CT) 


O 

2 

00 


1 60 l 




aoupqjosqv 


0 


TWR-50012 


Vaooo 3400 0 3000. 0 2600 0 2200.0 1800.0 1400 0 1000. 0 600.00 
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Appendix G 

Sixth FTIR Sample Wipes 


REVISION 


doc no TWR-5QQ1 

SEC 


VOL 

PAGE 

G-l 


91073 - 2.7 



f 669 0 Z>8 9 0 


L0Z9 0 9599 0 0l>9 0 >939 0 8 l l 9 cT 

33UDq J os qy 


TWR-50012 
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Appendix H 

Final FTIR Sample Wipes 


REVISION 


DOC NO 

sic 


TWR-5QQ1; 


VOL 

H-l 


91073 - 2.8 



i s'. £ 

LABORATORY REPORT 


16 Apr. 1990 


Originator: Vern Fitch 

Ext 6344, M/S L62B 

Request: LWR 597701 

Laboratory log # 04-11-90-32197 

Subject: FTIR Analysis of M-52 Spray Booth Wipe Samples for Teflon 
Contamination 


and^fl ca f ried out on wipe samples taken from the ceiling 

and walls of the M-52 spray booth. The samples were taken by wipinq an area 

H S 0t With 3 "^thylchloroform wet wipe. The presence 

1160 d ^ u 6 appearance of the C ~ F absorbance peaks at about 

lloU and about 1230 wavenumbers. 


No Teflon was detected in any of the samples. 
Samples were taken from the following locations: 


Sample Locations 
South Wall #1 (East) 
South Wall #2 (West) 


North Door East Side 
North Door West Side 
East Ceiling #1 (North) 

East Ceiling #2 
East Ceiling #3 

East Ceiling #4 ORIGINAL PAGE IS 

( South ) 0F P0 °R Quality 


TWR-50012 

H-2 



Sample Locations 
West Ceiling #1 (North) 

West Ceiling #2 
West Ceiling #3 
West Ceiling #4 (South) 

East Wall #1 (High) (North) 

East Wall #1 (Low) (North) 

East Wall #2 (High) 

East Wall #2 (Low) 

East Wall #3 (High) 

East Wall #3 (Low) 

East Wall #4 (High) (South) 

East Wall #4 (Low) (South) 

West Wall #1 (High) (North) 

West Wall #1 (Low) (North) 

West Wall #2 (High) 

West Wall #2 (Low) 

West Wall #3 (High) 

West Wall #3 (Low) 

West Wall #4 (High) (South) 

West Wall #4 (Low) 

Copies of the FTIR spectra are attached. 


" \ V 

R. C. Raisor, Spectrochemical Analysis 

LAB90104 

B1448 


TWR-50012 

H-3 



-52 SPRAY BOOTH EAST WALL 



aouDqj osqy 


TWR-50012 


3800 0 3400 0 3000 0 2600.0 2200 

Wavenu mb e r 




-52 SPRAY BOOTH EAST WALL #2 HIGH, ATF 



souDqjosqv 


TWR-50012 


3800 0 3400 0 3000.0 2600 0 220 

Wa v e n u mb e r 



52 SPRAY BOOTH EAST WALL #2 LOW, ATR CLAMF 


o o 



aouoqjosqv 


PAGE I? 
OF POOR QUALITY 


TWR-50012 

H-7 


3800 0 3400 0 3000 0 2600 0 2200 

Wa v e n u mb e r 



-52 SPRAY BOOTH EAST WALL #3 HIGH 



aouDqjosqy 


TWR-50012 

H-8 

ORIGINAL PAGE IS 

OF POOR QUALITY 


3800 0 3400 0 3000 0 2600 0 2200 

Wa v e n u mb e r 




■52 SPRAY BOOTH EAST WALL #4 HIGH, ATR 


2 

t- 

6 l TZ 0 


6903 0 


09ZI 0 



souoqjosqy 


TWR-50012 

H-10 

ailiG&'tfl f'f-QF r S 

OF OOUH QUALITY 


3800 0 3400 0 3000 0 2600 0 220 

Wa v e n u mb e r 



-52 SPRAY BOOTH EAST WALL #4 LOW, ATR CLAMP 


2 


ezrz o 


1 h- 

OOOZ 0 Z Z. 9 l 0 



aouDqjosqv 


ORIGINAL PAGE IS 

OF POOR QUALITY 


TWR-50012 

H-ll 


3800 0 3400 0 3000 0 2600 0 2200 

Wa v e n u mb e r 



52 SPRAY BOOTH ^£ST WALL #1 HIGH, ATR CLA 



9DUDq j os qy 


r Tv.- 

01^ POOR QUALITY 


TWR-50012 

H-12 


3800 0 3400.0 3000 0 2600 0 2200 

Wa v e n u mb e r 


-52 SPRAY BOOTH \A£ST WALL #1 LOW, ATR CLAMP 



souDqjosqv 


ORIGINAL PAGE IS 

OF POOR QUALITY 


TWR-50012 

H-13 


3800.0 3400.0 3000.0 2600.0 2200 

Wavenumbe r ( 







0 2200 0 
venumber (c 







52 SPRAY BOOTH, WEST WALL #4 LOW, ATR CLAMP, 



aouDqjosqy 


ORIGINAL PAGE IS 
OF POOR QUALITY 


TWR-50012 

H-19 


3800 0 3400 0 3000.0 2600 0 2200 

Wavenumbe r 


-52 SPRAY BOOTH. SOUTH WALL #1,ATR CL Af 


2 

I — 

bPZ I o 



33uoqj osqv 


ORIGINAL PAGE IS 
OF POOR QUALITY 


TWR -50012 

H -20 


3800 0 3400 0 3000. 0 2600 0 220 

Wa venu mb e r 


52 SPRAY BOOTH. SOUTH WALL #2, ATR CLAMP, LWf 



aoupq j osqv 


ORIGINAL PAGE IS 

OF POOR QUALITY 


TWR-50012 

H-21 


*3800 0 3400 0 3000 0 2600 0 2200 

Wa venu mb e r ( 



52 SPRAY BOOTH, NORTH DOOR EAST SIDE 



souDqjosqv 


TWR-50012 

ORIGINAL PAGE fS H-22 

Or POOR QUALITY 



52 SPRAY BOOTH, NORTH DOOR VEST SIDE, ATR, Ui 



souoqjosqy 


ORIGINAL PAGE IS 
OF POOR QUALITY 


TWR-50012 


Wa v e n u mb e r 



-52 SPRAY BOOTH, EAST CEILING 


o 

cn 

t— 

< 




f- 

iLL l 0 


f f- 

5Z51 0 9L£\ 0 


h- 

LL U 0 
30UDqjosqy 



'■* i V 




OF POOR 


pmie r 

QUALITY 


TWR-50012 

H-24 




ORIGINAL PAGE IS 
OF POOR QUALITY 


TWR-50012 

H-25 



52 SPRAY BOOTH, EAST CEILING #3 



souoq j osqy 


TWR-50012 

fV»G£ O' 

OF POOR QUALITY 



52 SPRAY BOOTH, EAST CEILING #4, ATR CLAMP, 



souDqJOsqv 


ORIGINAL PAGE IS 

OF POOR QUALITY 


TWR-50012 

H-27 


*3800 0 3400 0 3000 0 2600 0 2200 

Wavenumbe r 



52 SPRAY BOOTH, WIST CEILING #1,ATR CL 



aouDq j osqy 


TWR-50012 


3800 0 3400 0 3000 0 2600 0 220 

Wavenumbe r 






52 SPRAY BOOTH, VSEST CEILING #3, ATR CLAMP, 


I 

3 

I f- 

eit>2 o 8 i 12 o 


1— 

8181 0 



*— 

1251 0 


8221 0 



9260 0 6290 


souDqjosqy 


TWR-50012 


3800 0 3400 0 3000.0 2600 0 2200 

Wavenumbe r 



52 SPRAY BOOTH, 'AEST CEILING #4, ATR CLAMP, 


I 

EOS l 0 



aouDqjosqv 


*. ?! 
U 


OF i^OOR 


PAGE is 

QUALITY 


TWR-50012 

H-31 


3400 0 3000 0 2600 0 2200 

Wavenumbe r 
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Appendix I 

Environmental Fallout Panels FTIR Results 


REVISION 


DOC NO. 

sic 


TWR-SOOli 


PAGE 


VOL 

1-1 


91073 - 2.9 



LABORATORY REPORT 


12 Apr. 1990 


Originator: Joel Ward 

Ext 5294, fVS 887A 

Request: LWR 600037 

Laboratory log # 03-22-90-31788 

Subject: FTIR Analysis of NVR and Particulate samples from M-52 
for the presence of Teflon 


Spray Booth 


been out samples and particulate 

f tl l e s P ra y booth, in particular, each sample was checked for 

a^L^ce^f °the e ?r,r Si ^ e • presence 0f Teflon ™ determined g the 

w^numbers f th C_F absorbance Peaks at about 1160 and about 1230 


Sixteen fallout NVR samples and sixteen filter samples were tested 


NO Teflon was detected with any of the samples. 
Copies of the FTIR spectra are attached. 



R. C. Raisor, Spectrochemical Analysis 

LAB90099 

B1222 


flfor M Ckan (IrCTfi 

(?„ cl feW£r\ \ 

[/si LoM Cpem±ion* f l Cycle) 

3rd Ckw 

( V/fc Jwfa i ^ * 

( ? n J hoott opera hoJ ^de J 


TWR-50012 

1-2 



M33A LABORATORY 


To: Ralph Raisor 

From: Joel Ward 

Date: 21 March, 1990 

Subject: FT IR analysis of NVR from teflon booth 


Ra 1 ph , 

Please perform an FT I R analysis on the following NVR and 
particulate samples: 


sample number 
_ 

2F 

3F 

4F 

5F 

6F 

7F 

BFj:n//!L 


1 ocat ion 

freon TF control 1 
teflon booth middle, east side 
teflon booth north west corner 
teflon booth south west corner 
teflon booth middle, west side 
teflon booth south east corner 
teflon booth north east corner 
freon TF control 2 


ii n/jpf^lL 

21 
31 
A I 
51 
61 
71 
81 


freon TF control i 

teflon booth south east corner 
teflon booth south west corner 
teflon booth middle, east side 
teflon booth middle, west side 
teflon booth north east corner 
teflon booth north west corner 
freon TF control 2 


Attach the FT I R spectra to 
sheet, return to M-35A ASAP 

T han k you , 






Ward 


the environmental 


fallout panel data 


TWR-50012 

1-3 





NVR SAMPLE #21, TEFLON BOOTH SOUTH EAST CORNER, CHCL3/ATR, 600037 



9SZI 0 


l L 0 90Z0 0 

aouDqjosqv 


19L0 0 ttCO 0- 


TWR-50012 


3000 0 J400 0 3000 0 2600.0 2200.0 1800.0 1400.0 1000 0 600 00 

Wavenumber (cm— 1) 




NVR SAMPLE #41, TEFLON BOOTH MIDDLE- EAST SIDE, ATR. 600037. 004 



381* 0 £838 0 £8£3 0 C8H 0 

aouDqjosqv 


*880 0 9 l£0 0- 


TWR-50012 


3800. 0 3400 0 3000 0 2600.0 2200.0 1800.0 1400 0 1000 0 600 00 

Wavenumber (cm— 1) 





52 TEFLON BOOTH NORTH EAST CORNER, SAMPLE #61, ATR, 600037. 006 



TWR-50012 





9CL0 0 l 100 0 CllO 0- 9C30 U- 

aouDq J os qv 


TWR-50012 

Ml 


2200.0 1800 0 1400.0 1000 0 600 00 

Wavenumber (cm-l) 


8991 0 


Z8CI 0 9801 0 


98Z0 0 98*0 0 9810 0 9110 0-'° 

©ouDq j osqy 


TWR-50012 



-52 TEFLON BOOTH MIDDLE EAST SIDE, SAMPLE #2F, ATR, 600037 0 1 0 



TWR-50012 

M3 





aouDqjosqv 


TWR-50012 


CS8Z 0 


68£Z 0 


SZ61 T Q 


1 oo 

19-M 0 9660 0 ZCSO 0 8900 0^ 

aouoqjosqv 


TWR-50012 







-52 FREON TF CONTROL #2, SAMPLE #8F, AT 


2 

h— 

9ZCI 0 



aouDqjosqv 


TWR-50012 

9 


3800~0 3400. 0 3000 0 2600 0 2200 0 1800 0 1400.0 1000 0 600 00 

Wavenumber (cm— 1) 


-52 SPRAY BOOTH. FILTER SAMPLE #11. AT 



TWR-50012 


3800 0 3400 0 3000 0 2600 0 220 

Wavenumber 


M-52 SPRAY BOOTH, FILTER SAMPLE #21, ATR CL AMP, 600037 0 1 8 


o 

o 

o 



TWR-50012 

1-21 


52 SPRAY BOOTH, FILTER SAMPLE #31, ATR 



TWR-50012 


3800.0 3400.0 3000.0 2600.0 220 

Wa v e n u mD e r 




52 SPRAY BOOTH, FILTER SAMPLE #41, ATR CLAMP 



TWR-50012 



o 

o 

K> 

kD O 



TWR-50012 

1-25 


9189 0 


IIZ5 0 f09t 0 96K 0 68£Z 0 

aouDqjosqy 


Z9ZI 0 


SZIO 0 



52 SPRAY BOOTH, FILTER SAMPLE #81, ATR CLAMP, LWR 600037.024 


o 

o 



TWR-50012 


>3800 0 3400 0 3000. 0 2600 0 2200 0 1800 0 1400.0 1000 0 600 00 

Wavenumber (cm— 1) 



52 SPRAY BOOTH, FILTER SAMPLE #2F, ATR CLAMP, LW. 600037.026 


in 



TWR-50012 


>3800. o 3400 0 3000. 0 2600.0 2200.0 1800.0 1400. 0 1000.0 600 00 

Wavenumber (cm— 1) 




-52 SPRAY BOOTH, FILTER SAMPLE #4F, ATR CLAMP. LW. 600037.028 


o 

rsl 



TWR-50012 


3400.0 ~3000~0 -2600.0 2200 0 1800.0 1400 0 1000.0 600 00 

Wavenumber (cm— 1) 


52 SPRAY BOOTH, FILTER SAMPLE #5F, ATF 



TWR-50012 


3800.0 3400.0 3000 0 2600.0 220 

| Wavenumber 



-52 SPRAY BOOTH, FILTER SAMPLE #6F, ATR 



TWR-50012 


38000 34000 3000.0 2600. 





-52 SPRAY BOOTH, FILTER SAMPLE #8F, ATR CLAMP, LWR 600037 032 


• 4 - 



TWR-50012 


wTo 2600^0 2200 0 1800.0 1400 0 1000 0 600 00 

Wavenumber (cm— 1) 
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Appendix J 

NVR/Particle Counter Results 


REVISION 


DOC NO. 

iic 


TWR-5QQ1? 


PAGE 


VOL 


J-l 


91073 - 2.10 




2 







































ORiGSNAL PAGE IS 

OF POOR QUALITY 


TWR-50012 

J-3 





LOC 

25 

24 


21 

20 

19 

13 
17 
16 
15 

14 


0. 5u 

142366 

43601 

246004 

36561 

146356 

63253 

223439 

51171 

114713 

47799 

155444 


'.CUHULh f IUEJ 
0 . 7 u 1 . 0 u 


3269 

732 

4193 

635 

3470 

1601 

4467 

1163 

2630 

375 

3303 

1003 


313 

62 

77? 

72 

306 

112 

293 

69 

261 

91 

344 

79 


5.0U 

9 

2 

9 

4 

11 

7 

7 

3 

9 

3 

12 


13 

o ^ ^ 

2397 

269 

w* 

9 

12 

70563 

1563 

167 

6 

11 

73151 

1217 

143 

6 

10 

222361 

4163 

333 

9 

9 

70216 

1179 

33 


3 

192414 

4175 

335 

11 

l 

37932 

934 

7 ? 


6 

96336 

2977 

231 

0 

Cj 

145916 

5537 

293 

■? 

i 

4 

133904 

7336 

363 

6 

3 

239488 

27330 

1018 

24 

2 

254339 

43105 

4519 

52 

t 

322331 

106400 

40203 

127 

MEAN 

137494 

9659 

2017 

. 14 

STDEU 

31390 

22164 

7343 

25 


r*r:‘’ 


fags js 

POOR QliALJTY 


TWR-50012 

J-4 






T7u<»Co€ CORPORATION 
SPACE OPERATIONS 


Appendix K 

NASA Test Box Results/FTIR Scans 


REVISION 


doc no. TWR-S0012 

SEC 


VOL 


K-l 


91073 - 2.11 





LABORATO RY WORK REQUEST ' i 

“ ' ”! 50-1093 


FROM 


ORGANISATION 


I 


SAMPLE DESCRIPTION 



EXTENSION 

i. 

MtiMfli 

PROJECT NO 

TASK 

SUBTASK 


MAIL STOP 

WORK OROER NO 

USER 

PCN 

SAMPLE INFO 

i 

RMATION ======! 



PART NO STOCK NO 


M(X 


j SERIAL NO /LOT NO 


□ INPROCESS 

□ POST PROCESS 


[assembly part no 


SAMPLED BY 


ASSEMBLY SERIAL NO 


TEST REQUIRED OR DESCRIPTION OF WORK REQUIRED. INCLUDE REASON FOR REQUEST 

'•~ lodai i C -' !!U, ; U tc ‘~ a iiicer ror tailor. ana t scion prcauc ' cg as per ^lon 

procedure r*f t rn o n t . v ” cr - L - J - c n 


- - j -w*. unu i««on prcauccs 

procedure (suggestion of J, Dieta and 3.3. Lav). Please list results. 

fUA^A TocL Acs. 


& c-forc .CVu a / f / ) It . 


Ift CT P 


v- 


T REPORT RESULTS TO 

* J Monte Scothern 

S 1 * : 


SPECIAL INSTRUCTIONS 


SEND COPY TO 


RESULTS DESIRED BY ISPECIFIC OATE] 

2 Mar£hh90 


FOR LABORATORY USE ONLY 


AUTHORIZED SIGNATURE OR INSPECTION STAMR 


RESULTS OF LABORATORY ANALYSIS 


*f * ‘ f ' ... :.s •, • j • . ... , ;»A 'Vv*-> L* ... : /I S f. 

tn* : >/w„ J n 0 , Wr y :M± 9-tf; 


A ... 

. J- '* •? • 


DATE AND TIME COMPLETED 


{DATE REPORTED 


DISPOSITION 


□ ACCEPT □ REJECT □ RESAMPLE 

'*■' - j . ■* - ■- T »: * -?T .*?> u ««*. r , 

./; , •*. i 4gfc!# ?. i 

: T* 

•••"?««?*: Yi-j . i 


TWR.50012 

K-2 


CWvssftAL PAGE k 

OF POOR QUALITY 




BLEEDER CLOTH FILTER. CHCL3 EXT. FILTERED. FILTER ATR CLAMP, 58409 21 Feb 90 08.527*16 


t08Z 0 



aouDqj osqy 


TWR-50012 


3 J800 . 0 3400.0 3000.0 2600.0 2200.0 1800.0 1400.0 1000.0 600.00 

Wavenumber (cm— l) 


cLQZ 0 


LZZZ 0 


<=lOZ 0 £281 0 

souDqj i s qy 


OZS I 0 


e i £ 


ORIGINAL PAGE IS 
OF POOR QUALITY 


I 0 


TWR-50012 

K-4 







advanced technology 
laboratory services 

laboratory report 

06 Apr. 1990 


Originator: R. W. Jessop 

Ext. 6238, M/S 695 

Request: LWR 594129 

Laboratory Log # 03-01-90-31743 

Subject: FTIR Analysis of Bleeder Cloth Filter for Teflon 

•me FTIR soectrum of the bleeder cloth was obtained by clanping the 
eat«ta™gaSt T aTR crystal. No Teflon was detected on the sample. 

A copy of the FTIR spectrum is attached. 

/l/o:-t ferer Ps,; 

fyna , 

R^sor7~Sp^ctrochemical Analysis 
LAB90093 
B1143 


TWR-50012 
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LABORATORY WORK REQUEST 


FROM 

EXTENSION 

6 ' 2 2 

COST CENTER 

59''^ 

PROJECT NO 

TASK ' 

SUBTASK 


MAIL STOP 

WORK ORDER NO 


USER 

PCN 

SAMPLE DESCRIPTION 

>1 <. <..r : cior?: .ii- :r 

om rviKLfc IIMFU 

nrviAiiUN 

I □ RAW MATERIAL 

□ INPROCESS 

□ POST PROCESS 

| DATE 

i, :w 

PAW t NO jSTOCK NO. 

SERIAL NO. /LOT NO 

ASSEMBLY PART NO 


ASSEMBLY SERIAL NO 

TEST REQUiflEO OR DESCRIPTION OP wnav atm iiocn mm imc 

QRINO 


SAMPLED BY 



1 . ' — — — 

Analysis this bleeder cloth filter for teflon residue per J. Diets plaaee 
2 . — — 

list resu. 

i ta . 


« 


7 


/ 


«. — 

, ; ; f /j. 


REPORT RESULTS TO 

SENO COPY TO 

RESULTS DESIRED BY | SPECIFIC DATE! ' =a *** 1 

’ R. W. Jeesop 
7 ■/ a 695 

8« Colenievflk-f 

ASAP ## 22 march 1990 

m/s L72 ’ 

AUTHORIZED SIGNATURE OR INSPECTION STAMP 


— FOR LABORATORY USE ONLY 

SPECIAL INSTRUCTIONS ^ 




I 



ORIGINAL PAGE IS 

OF POOR QUALITY 






BLEEDER CLOTH FILTER, ATR CLAMPED, 



TWR-50012 

PAGE IS K . 9 

OF POOR QUALITY 


3800 0 3400 0 3000 0 2600. 



v ■ -,r 




■T’T'rr * W%*‘ .-• 


LABORATORY WORK REQUEST 

TO: 

Jim Dietz 


OU-fi'-- 9 o — 32 -^ 1 1 - 

594134 


FROM: 

R. W. Jessop 

EXTENSION 

6238 

CMTCENTWI PROJECT NO. 

6953 

TASK 

SUSTASX 

ORGANIZATION 

Coat* control Mfg. Engineering 

MAS. STOP 

695 

SAMPLE INFO 

WORK ORDER NO 

B1143 

USER 

PCN 

SAMPLE DESCRIPTION 

Air Weave Bleeder Cloth 


nIVIAI IUN 

□ RAW MATERIAL 
3 INPROCESS 

□ POST PROCESS 

DATE ■* 

16 April 1990 

W lO llArR W, 

UHHI 

ASSEMBLY PART NO. 

ASSEMBLE 

MIX 

GMNO 

SAMPLED BY 




Analysis tiethis bleeder cloth filter for teflon residue per J. 


Dietz please list results. 


'%%£ EtlAi 


Ahil£_ don*. — protege ' BAs^! . 


8 . 


REPORT RESULTS TO 

R. W. Jessop 
m/s 695 



RESULTS DESIRED BY (SPECIFIC DATE} 

ASAP 18 April 1990 

AUTHORIZED SIGNATURE OR INSPECTION STAMP 


SPECIAL INSTRUCTIONS 


FOR LABORATORY USE ONLY 


RESULTS OF LABORATORY ANALYSIS 

AJo f e /y or Ay 


FT//? 


I ► 

_ DISPOSITION 

onalyTt j- 

9 *# 

□ ACCEPT □ REJECT □ RESAMPLE 






AIR WEAVE BLEEDER CLOTH, M-52 SPRAY BOOTH, ATR CLAMP, 5941 34. 00 1 


o 

o 



eouDqJosqv 


TWR-50012 




CORPORATION 

SPACE OPERATIONS 


Appendix L 

Witness Panel Pull Test Data 


REVISION 


DOC NO. 

sic 


TWR-fiOOl? 


VOL 

L-l 


91073 - 2.12 


LABORATORY WORK REQUEST 


i 




\ r 


i - 




T E5T REQUIRED OR DESCRIPTION Of WORK REQUIRED ( NCIUDE REASON E OR REQL’IST 


'fML/i.tr ~e~ 


,'f V liih 


: soco: 

3 Z9Z7 


f«cy 

i. l £.i-S fO- 

Eyf^iav 

COST CENTER 

;V.''2 5 



sustask 

0 «G ANIMATION 

MAlLS r P p 

SAMPLE IWPn 

WORK ORDER NO 

C»- - 


PtN 

SAMPLE DESCP'PTION 

_ - « 

£ r£r>. o * 

*' .-j- * ; a 

niVIM f MJlN 

RAW MATERIAL 
INPROCESS 
POST PROCESS 

0 ATE 

/fA'/ir: 

^6 

PART NO STOCK NO 

-'iru. 

SER'AL NO LOT NO 

ASSEMBLY port no 

/ 

A 5 SI mbit serial no 

—i 'C f ' 1 tjS i 

OR-yry, -y?/ 7^ j 
/(£?*?& 

< 7 (? 6 Vt 7 7 ! 5 * M 7; 1 ’ 
!_( 1 



i — 


-/ T" 


, ^’/V oi ( l r ^5 * ,Oi- 0 £ L ~Tc~ ~ 

i 

' TAj tiC r i-j.rr-A 


r . 


.1 Ny ' ]_ / L- / 


' T 


J . ; 


•-L fcr//V. 




iu L . 0 / : 


£/vr^ ' 0 >:TQ </!/)!, u;;^v /jZT^TS CTSC 1 

COt 0 ■- 4j",_ '/ J..'- / ,i - .•■ • ,'i 


ol 


'•it':': 5 - , 05 - 



n ESUlT*OE LABORATORY ANALYSIS - = = ^ 

A/OTI : BOTTOM *TA£*2 CF<Z) 
Ofij PA6£ J f ¥, $ *F KCf**-* 
Ht* &££v ccAxstre-D re 
JZ£FL£CT p/A#*r£F #F J ZS* 

INSTFAP 0F / Z*V." A* 
OFUtHALlX CALCVLfirtP 





EORM TC 716 iflEv 7 R6) 

T VE RfTj.jiPf 0 

OATE oEPonr«o 

xmumu 

L-2 


DISPOSITION 


ACCEPT _ REJECT _ RESAMPLE 


ORIGINAL 

OF POOR 


p *G£ is 

Quality 







81133 

V.HE'jsaifi 


3 - tci . f > -.Hr?* j wo 

l = rt-;r,?5i ♦£• : r,?r.o;;c 
l - s;cl*t5i vt » I r.pnc i i c 


S ' «* s fti** if, 

5 5 3;f,t5i»-s.. rubber 

; . = . t - = ' i?‘^i?bEr 

: = Ccr.CHi . e -Liner 
?: = .i,v,p$ . r.tr 


2 r :',v * 
ti - r af : 

: : = 'ib ^rov= 

•3 = lyttsi ^ 

.■* = r - j M £ i J»C2 


- 

4- { : 

lest 

lacftir.s: 

igseerature: "1 r 

2*:r.n; 

i :i ans .3 

‘^Ifest 

Uoe: Tpasile -o 

lessen Crcssr,??o Sa?Mi .»5 ;o .nr 




Cress 

ffax failure rloae nnalvsis 

T?:t 

:-?aient 

Pini-I 

Qia Sectiaa 

LmJ Stress 

Ubsi (osif 1 2 J 4 5 o 7 S 

No. 

ID. 

ID. Serial 

(in) (in2) 



0iKl!S44 

f . 1 2933 

1.000 

3225 

3215 

95 

5 


OiViU44 

1.I2B3B 

\.m 

•ft 14 

3013 

‘■■ft 


■- 

01-01444 

1.12833 

1.000 

2121 

2421 

100 


j 

‘)M14M 

1.1283! 

\.m 

3113 

3M3 

‘ c* * 


t 

Oi«tl444 

1.128:3 

1 . mo 

3436 

3436 

«5 

c 

J 


0001444 

1.J2B3P 

l.WO 

3617 

3bl7 

i:o 


T 

0001444 . 

1.12839 

1.000 

3318 

3313 

Iftt; 


5 

0001444 

1.12B3B 

\.m 

3606 

lout 

9*i 


9 \\\ 

0001444 

1.12833 

1.000 

2005 

2005 

100 


■ 'i’I 

]M 

0001444 

1.12838 

1.000 

3565 

3364 

97 

t 

]| . lV ; 

0001444 

1.120:9 

1.000 

2151 

2451 

100 


1 j 1 r * 

12 ' 

0001444 

1.12830 

1.000 

2*68 

2469 

96 


13 : '! 

0001444 

1.12833 

1.000 

2615 

2615 

95 

5 

M ; ! 

0001444 

1.12838 

1.000 

1535 

T535 

93 

5 

15 

0001 444 . 

1.12838 

1.000 

2685 

2635 

95 


16 • ■'! : l- 

,0001444 

; 1,12838 

1.000 

2281 

2291 

97 


: *il l: I 

|? ^ 1 ‘ 

' 0001444 ; | 

; 1. 12839 

1.000 

2967 

2967 

100 


!9 j 

0001444 : • 

! 1.12839 

1,00ft 

2773 

2723 

IC'O 


19 ' ;'i : 

1 -0001444 ; 

j 1.12939 

1,000 

3289 

3239 

94 

3 

:o ' ■;;•] 

0001444 ;• ‘ - 

; 1.1283B 

1.000 

2404 

2404 

lf.ft 


2\ 

; 0001444 

1. 12838 

1.000 

3079 

3078 

ICO 


1 1 , 

| 0001444 

1.12838 

1.000 

3242 

32*2 

100 


!i 1 

:z ■' 

i 0001444 1 • 

1.12833 

1.000 

2994 

2994 

96 

2 

24 ‘ : ;; 

! 0001444 

1.12839 

1.000 

1853 

1651 

100 


«terace (FSII: 





29M 

99 

l 

SUn^ari Deviation: 





5I*.0 



Coetf. of Var: 





17.6 




10 

0 

? 


R 

P 

B 

S 

B 

^ 8 
B 
9 


3 8 
P 

p 


9 

8 


8 

2 B 
6 


1 


f v ;>:r ,5 it* M?:h»mcil Prrsert:?® Character i:si if* ? «n*n 

w* 1 


^ht- P[- Ut-p at cries 


TWR-50012 

L-3 


ORIGINAL PAGE IS 

OF POOR QUALITY 



!::P i l 
• *cr * l r c c r j 
^.-:e;r,atcr: 


a; ?cr: 
til's 
7. HEiiSSES 


* = Ac.lesivf/rtetai 

' z -r h s *i ;p‘-dS?«i v» 
>> = ftOr-e*; <p'Fhcno] ic 

* 5 Ccnesi vefheno 1 1 c 


fai hrt Mr * p g 

5 = Ccr,e«i v?y?u::ar 

6 5 Aoh?5i ve/puc 

7 * Cohesive/Uaer 

8 5 Ach?si /e/L;ner 


i/i'. *: 4*;?-; i 

T ='ci :,j:: in: 2D 


iest 


25 

» 26 
:? 
T-) 

♦ 31 

* 52 

:j 


» > 


i m y 

* Jj 

* u 


Seoaent 

ID. 


4: 

J3 

^■erace ;F£It: 
it -rdard 2?*;s t l ds : 
2 : e ■ f . v ? =r : 


^P5t 


Panel 

ID. Serial 

0001513 

0MJAJ5 

0OO35I5 

0001615 

0001515 

O0O3AJ5 

0001515 

0003455 

000161 5 

O‘X‘1615 

OOOIA15 

0001615 

0001615 

000 16 1 5 

OOoliJS 

1615 
vOvl6J5 
00» 14 15 
0Ct1615 
00**1413 
COv 1615 
00" 16 15 


Test Machine: 


■ von 


2en?i 3 1 bdsen on 


Tejcerature: 
Crossfteaa i -ecd; 


. .*3 


* r QIC 

J> 5 ^d.ijrc ’ g ; s •:- .1 ; 
IS - iac rrspi 

3 *- 3u;t:a i:i> 

r z < : ar.ei Site 

t?G. F 

in/ain 


On 

(in) 

I.12BJB 

ni:P33 

1.12833 

1.12833 

1.12836 

1.12833 

1.12835 

1.12835 

I.ilSjS 

1.12833 

1.12858 

1.12838 
1. 12832 
1.1283? 

1.12839 
1.12932 


Cross fax fax 
Settioa Uad Stress 
(jn21 (Iasi Idsi) 


failure fade Analysis 


1.00 

1 . m 
1.000 
I.Oi 9 
1.00 

1 . C^>0 
1.000 
1.W9 
1.000 
1.000 

1. 000 

1.000 
1.000 

!. :*C 
I. 00 
L-M 


3113 

:?74 

303; 

2623 
2087 
3805 
344 1 
4297 
406? 
3248 
3822 
4063 
2193 
JW7 
3236 

7 gc j 


2113 

f?il 

3037 

3*23 

2087 

3805 

3441 

J ?0 T 

406? 
3248 
3322 
1043 
21 9 J 
HOT 

3226 

3 C V 


1 

T * 

*. y 

< 5 4 7 8 ? iu 

80 

:o 



?3 

1) P 

66 

IC 

4 p 

SI) 

4*) 

8 

25 

25 

50 r 

70 

20 

10 P 

70 

30 

P 

72 

20 

8 9 

50 

42 

8 F 

25 

55 

:o 9 

60 

40 

- c 

60 

7t 

5 6 IP 


5 

55 riP 

10 

30 

c-0 ? 

40 

n 

a. «/ 

35 r 

45 

:c 

** 

9 


1.12933 

1. »>•)<♦ 

413? 

4I3 3 



3 

1.129TB 

1 . 0**0 

4209 

42 >9 

55 

J 5 

. r 

1.12933 

1.000 

4373 

(;*: 

QO 

10 

r 

1.12658 


7412 

34 IT 


10 

3 9 

1. 12658 

1.000 

406? 

406? 

40 

60 

a 

1.12838 

i.coo 

150? 

4502 

ft* 

15 

0 

J J XI 




3875 

67 

31 

1 




452, e 





t c 1 *j z c j f r oa a » e r a c a 
=aared t. Mechanical 


PACB 2 


Pr ocer t : es Curict?n;af:cr. :k* i cn or rhe S1[. 


U;oraL*.r:p5 


TWR-50012 

L*4 


OKiCari^AL PAGE 

0F poOR QUALITY 



~jik * i i 

Jo* 4 ' Grce r : 91:25 

On 3 \ rater: V.hPJSSt" 


1 - adh“5ivo,'Ho*ai 

y - C:h?si\e/Adh*?i /? 

’ *• ‘.^pc \ /O - rhor-ol ) M 

. n**'?5i .e' frolic 


f ail'JI? *Vde ■ ? » 

5 - Cohesive' 0 is 1 *?’* 

6 = Adhesi <e/ c, jrHer 

7 - r^oci ,o i w 
3 t Qdhe?iv«*/t irer 


? = Vo:d 

10 = F 3 1 !':r? Ccwent 

T0 = *ab ?r-to 

9 - p«it t r n Sic? 
P = Panel Sid? 


Dat*: 04-2S-9? 

'?C Kr ilC13"! ID. UR 79^2 


'p:‘ ^4ChinPJ " . F J _C. 

test T vf v *. ^«le c o h95;on 


Tenc?rat'; ro : 75 Deg* F 

Crosshead Steed: .5 in/mn 


Cress Mai fa* 


*cst Searent °anpl 

:h. ID. ID. Serial 

Dm 
; in) 

Section 

(in2) 

Load 

(lbs! 

Stress 

<05 1 ) 


'vi <i i r 7"* 

1.25888 

1.227 

1044 

851 


W3HG77 


1.227 

1064 

567 

, 

W 1 677 


1.227 

1054 

853 

* 

?wig:; 

1 . 25888 

1.227 

755 

779 

r 

SSOTt 577 


1.227 

B?0 

726 

> 

0001677 


1.227 

337 

763 


0001677 

1.25888 

1.227 

10% 

893 

3 

0001677 

t. 25888 

1.227 

1037 

845 


Failure PVxde Ana iy si 5 


l 2 3 ^ 5 6 7 9 3 10 


m 

m 

m 

iw 

8 92 P 

5 95 P 

1W 
IN 


Q*e>-*ge (PSD: 
Standard Deviation: 
C:?pff. of Van 


823 2 *» 

S3. 9 
7.2 


Oat?: 04-19-90 

Technician: U). WALTERS 


Test Seg’ient 

to. ID. 


1 45 DEG. PEEL 

2 45 DEG. FEU 

3 45 DEG. FEEL 

4 45 DEG. FEEL 

5 ‘45 DEG.- FEEL 

5 45 DEG. FEa 

7 45 DEG. PER 


lest Machine: RIEH.E 
Test Type: 45 De 9 ree Pe?1 


Teeperature: 75 Deg. F 

Crosshead Speed: 2.8 in/»in 


Panel 

ID. Serial 


PW1677 
W^1S77 
0W1677 
0W1677 
m 1677 
0001677 
0W1677 


*i n Ha * Dv-q Failure Mode Analysis 

Uidth Stress Stress Stress Inches — 

(ini (pill (pli) (Pli) Peeled 123*567 


1.8888 

171.3 

182.7 

178.1 

1.8888 

174.5 

190.4 

183.4 

1.8888 

171.2 

104.5 

177.7 

8.2688 

174,7 

187.0 

160.3 

1.8888 

169.3 

156.5 

160.7 

?. ?888 

164.7 

183.9 

170. 1 

|.*W8 

157.7 

184.0 

174. l 


3.4 

100 

3.2 

IN 

3.0 

10*0 

3.2 

100 

3.6 

IN 

3.2 

100 

3.2 

100 


Average: 

Standard Deviation: 
Coeff. of Var: 


163.1 

165.6 

173.0 

6.0 

2.6 

3.0 

3.53 

1.41 

1.65 


9 10 


_ , . .. y.. , .. maracteri lat ion Section of the RID Laboratories 
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OF POOR QUALITY 


LM 1 : 600021 

Work Order: B1I38 

Hr i ginator: V. ‘CUSSER 


1 = Adhesive/ fatal 

2 = Cohesive/ Adhesive 

3 = 0dho5ivp/rhpno| jr 

4 - Cohesive/Fherolic 


5 = Cohesi vo/ Rubber 

6 = Adhesive/Rubber 

7 = Cohesive/Liner 
B r Adhesi ve/Liner 


9 - Void 

10 = Failure Ccwient 
TB = Tab BrcVe 
B - Button Side 
P = Panel Side 


Date; 04-20-°0 

Tecnnician: LD. WALTERS 


Test Machine: RIEKE Temperature: 75 Deg. F 

Test Type: Tensile Adhesion Crosshead Sneed: .5 in/«in 


est 

No. 

Segment 

ID. 

Panel 

ID. Serial 

Dia 

(in) 

Cross 

Section 

(in2) 

9 


0001626 

1.25000 

1.227 

10 


0001626 

1.25000 

1.227 

11 


0001626 

1.25000 

1.227 

12 


0001626 

1.25000 

1.227 

13 


0001626 

1.25000 

1.227 

M 


00016% 

1.25900 

1.227 

15 


00016% 

1.25000 

1.227 

16 



1.25000 

1.227 


Average (PSD : 
Standard Deviation; 
Coeff. of Var: 


Date: M-19-9& Test Machine: RIEH.E 

Tecnnician: LD.UPLTERS Test Type: 45 Degree 


Hi* 

Load 

(lbs) 

Xax 

Stress - 


Failure Node Analysis 

(psi) 

1 2 

3*56789 10 

1017 

829 

4 

% 

1027 

837 


m 

217 

747 


100 

725 

811 

2 

% p 

1049 

855 


100 

983 

801 

2 

% p 

1030 

839 


100 

1050 

856 


100 


822 

1 

99 


35.6 




4.3 


• 


Ten cerat ure: 

75 Deg. F 

J eel 

Crosshead Speed: 

2.0 tn/«in 


Test Sequent Parel 


No. 


ID. 


ID. Seri 

3 

45 

DEG. 

PEEL 

00016% 

9 

45 

DEG. 

PEEL 

0001696 

10 

45 

DEG. 

PEEL 

D001626 

11 

45 

DEG. 

PER 

00016:6 

12 

45 

DEG. 

PEEL 

0001626 

13 

■45 

DEG. 

PER 

0001626 

14 

45 

DEG. 

PER 

0001626 


Average: 

Standard Deviation: 
Coeff. of Var: 



Hi n 

Max 

Avg 


Width 

Stress 

Stress 

Stress 

Inches 

(in) 

fpli) 

(pi i ) 

(pi i) 

Peeled 

1.0200 

145.6 

165.7 

158.3 

3.6 

0.9900 

156.5 

16-8.3 

163.1 

3.4 

1.0000 

152.0 

165.1 

158.0 

3.5 

1.0400 

148.3 

165.0 

160.1 

3.4 

0.9600 

162. I 

172.4 

167. 0 

3.2 

1.0300 

151,3 

171.2 

163.5 

4.2 

1.0300 

150.5 

167.2 

159.9 

3.3 


152.5 

168.0 

161.6 



5.4 

2.9 

3.4 



3. 57 

1.70 

2.09 



Failure Node Analysis 


1 2 3 * 5 6 7 8 9 10 


100 

1W 

100 

100 

100 

100 

100 

109 
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PHB f 
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.WR I : 600021 

ork Order: 01129 

Iriginator: V. )€USSER 


1 = Adheswe/Metal 
? = Cohesive/ Adhesive 
3 = Odhes iv?/ Phenol ic 
h - Cchesive/ Phenol ic 


Failure Node Key 

5 r Cohesive /Rubber 

6 - fldhesive/Rubber 

7 = Cohesive /Liner 
9 = ^Vjhpsive/t:rior 


3 = Void 

10 - Failure Cogent 
TB - Tab Broke 
B = Puttee Side 
P = Panel Side 


late: 04-20-30 

'echnician: LD. WALTERS 


Test Machine: RIETLE Teecerat'jre: 75 Deq. F 

Test Type: Tensile Odhesion Cmsshead Speed: .5 in/«in 


lest 

Mo. 

Segment 

ID. 

Panel 

ID. Serial 

Dia 

(in) 

Cross 

Section 

(in2) 

17 


0001723 

t. 2500s 

1.227 

18 


0001723 

1.25000 

1.227 

13 


0001723 

1.25000 

1.227 

20 


0001723 

1. 25000 

1.227 

21 


0001723 

1.25000 

1.227 

22 


0001723 

1.25000 

1.227 

23 


0001723 

1.25000 

1.227 

24 


0001723 

1.25000 

1.227 


Average (PSD : 
Standard Deviation: 
Coeff. of Var: 


Max Max Failure Node Analysis 


Load Stress 
(lbs) (psi) 

l 2 3 

4 5 6 7 0 

3 10 

1091 

551 

3 

37 

P 

m\ 

867 


100 


1053 

863 

3 

37 

P 

1076 

977 


100 


1012 

825 

5 

95 

P 

101? 

825 


100 


1074 

875 


100 


104.3 

049 


100 



855 

t 

99 



22.4 

- 




2.S 





Date: 34-19-90 

Technician: LD, WALTERS 


Test Machine: RIEHJE Temperature: 75 Deg. F 

Test Type: 45 Degree Peel Crosshead Speed: 2.0 in/min 


Test Segment Panel 

Mo. ID. ID. Serial 


15 

45 

DEB. 

PEE. 

0031723 

16 

45 

DEG. 

PEE 

00017/1 

17 

45 

DEG. 

PEE 

0001723 

18 

45 

DEG. 

PEE 

0001723 

19 

45 

DEG. 

•PEE 

0001723 

20 

45 

CEB. 

PEE 

0001723 

21 

45 

DEG. 

PEE 

0001723 


Average: 

Standard Deviation: 
Coeff. of Var: 



Min 

Max 

Avg 


Width 

Stress 

Stress 

Stress 

Inches 

(in) 

(pli) 

(pli) 

(pli) 

Peeled 

1.0000 

157.2 

169.4 

164.1 

4.0 

0.3600 

154.8 

170,3 

165.0 

3,3 

1. 0000 

157.0 

171.0 

165.5 

3.3 

0.9800 

157.3 

171.7 

165.7 

4.1 

1.0000 

155.2 

172.0 

166.3 

3.2 

1.0000 

158.3 

175. 7 

168.7 

3.5 

1.0000 

153.3 

173. B 

164.4 

3.3 


156,3 

171.3 

165.7 



1.7 

2.2 

1.5 



1,08 

1.28 

0,33 
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Engineering Evaluation Results 
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1.0 INTRODUCTION 

The M-52 spray booth qualification test for paint and Chemlok application 
processes of domes was conducted per CTP-0142A. The spray booth passed 
all tests, except, it did not pass the paragraph 8.2. 2A test of the CTP. 
In accordance with paragraph 8.2.2A, two each NBR insulation to steel 
and steel epoxy steel (systems tunnel type III) witness panels were 
processed simultaneously with the test dome. The insulation witness 
panels represented the dome process configuration and the epoxy witness 
panels provided a sensitive bond system for discrimination of contami- 
nants in the spray booth. 

The insulation witness panels had acceptable bond strengths when compared 
against the established RSRM witness panel data base. The epoxy witness 
panels did no t have acceptable bond strength when compared against the 
established RSRM witness panel data base. A subsequent investigation 
identified circumstances that could account for the unacceptable bond 
strengths of the epoxy witness panels. An engineering evaluation test 
was conducted that verified the cause and affect relationship between the 
circumstances and the bond strengths of the epoxy witness panels. 

2.0 OBJECTIVE 

The objective of this memo is to disseminate the events and rationale 
that drove revision B of CTP-0142A. 

3.0 SUMMARY 

The introduction of adverse bonding variables to the CTP epoxy witness 
panel test mitigates this test failure. The wrongly introduced variables 
had a detrimental effect on the bond strength of the epoxy witness panels 
as evidenced by the engineering evaluation test. Had the variables not 
been wrongly introduced, the test of epoxy witness panels would not have 
failed. 
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4.0 CONCLUSIONS 

The epoxy witness panels were adversely affected by process variables 
wrongly introduced to the test that were not associated with the test 
objectives and, hence, a "no test" declaration for the epoxy witness 
panel portion of the CTP is justified. 

Comparison of the CTP epoxy witness panels with the established RSRM 
systems tunnel witness panel data base is erroneous. 

5.0 RECOMMENDATIONS 

Perform a re-test of the epoxy witness panels. 

Revise the epoxy witness panel test method and the CTP accordingly. 

Compare test results against a control set instead of the systems tunnel 
witness panel data base. 

6.0 DISCUSSION 

Reference 1 details the CTP epoxy witness panel test results, the wrongly 
introduced test variables, and the engineering evaluation test procedure. 
These items are recapped below. 

The insulation witness panels predominantly had cohesive failure and 
elastomer strength consistent with the established RSRM witness panel 
data base. The average tensile adhesion strengths were 823 and 822 psi 
and the average peel strengths were 179 and 162 pli (LWR-600021 ) . The 
data base mean are 756 psi and 172 pli. The epoxy witness panels 
predominantly had adhesive failure and averaged bond strength that was 
not within 5 standard deviations of the established RSRM data base mean. 
The average tensile adhesion strengths were 2914 and 3875 psi 

(LWR-600021). The data base mean is 5588 psi and the mean less five 
standard deviations is 3734 psi. 

The high occurrence of epoxy witness panel adhesive failure prompted 
concern about witness panel preparation. Three variables were identified 
as being wrongly introduced to the test. 1) The bond surfaces of the 
panels were not prepared with silane primer (adhesion promoter applied to 
the systems tunnel case bond surface and witness panels). Silane primer 
precludes adhesive failure by masking minor surface contamination 
effects. 2) The panels remained in the spray booth for upwards of a week 
prior to assembly. The steel bond surface had ample time to oxidize. 
Oxidation will lower the applicable epoxy to steel bond strength. 
Additionally, the test environment of the panels was not controlled and 
the distinct possibility exists that adverse unknown variables were 
introduced. 3) The prepared witness panel bond surfaces were covered 
with "black poly" while on the panel holder (the Chemloked panels were 
left on the floor and uncovered). Manufacturing procedures do not allow 
prepared bond surfaces to be in contact with black poly. This procedure 
was established after a similar incident when the bond strength of 
Chemloked witness panels was suspected as being adversely effected by 
transference of contamination from black poly. 
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The engineering evaluation test objective was to account for the effects 
of the test variables introduced during the CTP testing. Preparation of 
the bond specimens is discussed below. 

1) 2 freshly grit blasted and methyl chloroform vapor degreased 
witness panels (designated A and B) were placed in the spray 
booth and exposed to a spray booth operational cycle. The 
operational cycle simulates the external paint cure cycle and 
consists of having the make-up air fans on with booth 
temperature at 135°F for 5 hours. 

2) 2 freshly grit blasted and methyl chloroform vapor degreased 
witness panels (designated C and D) were placed outside of the 
spray booth in the M-52 surge area and exposed to ambient 
conditions (facility control). 

3) 2 freshly grit blasted and methyl chloroform vapor degreased 
witness panels (designated E and F) were assembled in the 
laboratory along with the aforementioned panels (lab control). 

4) The bond surfaces of panels A - D & F were not silane primed but 
the bond surface of panel E was silane primed. All tensile 
buttons were silane primed to force the failure to the panel 
side. Following a 24 hour ambient cure the tensile buttons were 
pull tested at a 0.05 inch per minute pull rate. 

The engineering evaluation test results are listed below. 


X ADHESIVE 


PANEL 

EXPOSURE 

TENSILE (psi) 

FAILURE 

A 

BOOTH CYCLE 

4225 

21 

B 

BOOTH CYCLE 

4185 

25 

C 

M-52 AMBIENT 

3893 

40 

D 

M-52 AMBIENT 

3850 

49 

E 

LAB CONTROL, No. 1 

5386 

0 

F 

LAB CONTROL, No. 2 

3652 

34 

conclusions 

derived through this 

test are listed 

below. 


1) The spray booth environment exposed panels had significantly 
greater bond strength than the surge area environment exposed 
panels. This indicates that the spray booth will provide a 
better bonding environment for domes than is currently available 
for case hardware. 

2) The silane primer increased the bond strength 50* for the control 
panels. This indicates that silane primer would have 
significantly increased the bond strength of the CTP witness 
panels . 
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3) The spray booth panels had greater strength during the 

engineering evaluation test than they did during the CTP test. 

This indicates that the controlled test minimized the effect on 
bond strength from oxidation, "black poly", and/or unknown 
variables . 

The engineering evaluation test provides sufficient justification to 
repeat the epoxy witness panel test. Scrutiny of the CTP test procedure 
following the engineering evaluation test lead to the conclusion that the 
CTP test method was flawed. Nor should its results be compared with the 
systems tunnel data base for acceptance. The reasons for this are ) 
silane primer precludes surface contamination effects and discrimination 
of surface contamination effects is the objective of the test, 2) time 
lines of systems tunnel surface preparation to primer application and 
dome surface preparation to panel primer application are not consistent 
which introduces the oxidation variable, and 3) systems tunnel panels are 
prepared in final assembly and the CTP test panels are prepared in the 
lab which introduces a human and facility variable. 

Revision of the test procedure was prudent. The re-test is designed to 
isolate the spray booth environment exposure variable. Panels P tot ) 
exposed to the spray booth environment will be statistically compared 
against control panels not exposed to the spray booth environment (5 
total). Should the spray booth exposed panels have signif icontly lower 
bond strength than the control panels, the test has failed (Significan y 
lower bond strength was defined at the 95% confidence level during the 
CTP-0142B TRR) . All other process variables will be a constant for bo 
panel sets. The panel bond surface will not be silane primed for the 
contaminants . All tonsil, buttons .111 be sllan. prlmod to 
ensure that any adhesive failure occurs on the panel side. 

The dome is not required per CTP-0142B to be re-processed during this 
re-test. A spray booth operational cycle of make-up air fans on and 
booth temperature at 135°F for 4 to 5 hours is specified and will 
suffice. The ability to process the dome in the spray booth has bee 
identified. The issue to be addressed by this test is whether or not 
there are contaminants indigenous to the spray booth that could become 
airborne and be deposited on dome bond surfaces during processing and 
that would adversely affect the NBR to steel bond strength. 

The proposed test as discussed and the revision to the CTP were approved 
via TRR Wednesday, 9 May. 
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CTP-0142, Revision A, Conscan Data 
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Appendix O 

Postperformance Fallout Panel FTIR Data 
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LABORATORY REPORT 


20 Apr. 1990 


Originator: M-35A 

Report to: Joel Ward (Ext 5294, M/S 887A) 

Request: LWR 582896 

Laboratory log # 04-19-90-32462 

Subject: FTIR Analysis of NVR and Filtered Particulate samples from M-52 Spray 
Booth for the presence of Teflon 
Sampled 16 Apr. 1990 

FTIR analysis has been carried out on NVR fallout samples and particulate 
samples from the M-52 spray booth. In particular, each sample was checked for 
the presence of Teflon residue. The presence of Teflon was determined by the 
appearance of the C-F absorbance peaks at about 1160 and about 1230 
wavenumbers. 

Eight fallout NVR samples and eight filter samples (including ref. samples) 
were received for testing. 

NO Teflon was detected with any of the samples. 

Copies of the FTIR spectra are attached. 
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CTP-0142, Revision B, Witness Panel Pull Test Data 


REVISION 


DOC NO. 

sic 


TWR-50Q11 


PAGE 


VOL 

Q-l 


91073 - 2.17 



• 

m * : 

Work Order: 
Originator: 

T 

CTP-BA 
HRMA 
V. FITCH 

1 = Adhesive/Meta] 

2 = Cohesive/Adhesive 

3 = Adhesive/F'henolic 

4 = Cohesive/Fhenol ic 

Failure Mode kev 

5 = Cohesive/Rubber 

6 r Adhesivo/pubber 

7 = Cohesive/Liner 

8 = Adhesive/Liner 

9 = Void 

10 = 

Failure Cosment 
TB = lab Broke 
B = Button Side 
P = Panel Side 
IT = Invalid Test 

Late: 

Technician: 

21MAY90 - - 
J. WARD 

Test Machine: INSTR4505 
Test Type: Type IiJ Tensile 

Temperature: 70 

Crorsheed Speed: .85 

Deg. F 

in /run 



Spec 

No. 

Segment 
ID. ... 

Panel 

ID. . Serial 

Dia 

(in) 

Cross 

Section 

(in2) 

1 

lTP -8142 

A 0001405 

1.125(6 

8.979 

2 

CTF-B142 

A 0031405 

i.iieea 

0.799 

3 

CTF-0142 

A 0C01J05 

i.Lj?e 

C.979 

4 

CTP-8142 

A 0801405 

1.12:08 

8.797 

5 

C FP-C1 42 

A OB81405 

1 . 12308 

C.799 

6 

CTP-P142 

A 0001405 

1.128C0 

C. q 99 

7 

CTP-8142 

* A 0001485 

1.12380 

0.999 

8 

C TP-0 1 4 2 

A 0001405 

1.12800 

8.999 

9 

CTP-0142 

A 0001405 

1.12882 

0.99? 

10 

CTP-B142 

A 0001405 

1.12600 

e. c 9? 

11 

CTF-3142 

A 0081405 

1.12BC0 

0.999 

12 

CTF-3142 

A 8001485 

1.12ffi0 

8.999 


Average (FSII: 
Standard Deviation: 
Cceff. of Van 

) 


tax 

Load 

(lbs) 

Pax 

Stress 

(psi) 



failure hooe Analysis 


1 

2 

3 4 5 6 7 8 

9 13 

4509 

4512 

10 

9l 


F 

4970 

4774 


108 



5251 

5254 


ICC 



4392 

4395 

13 

9C 


r 

4543 

4543 

1C 

7C 


F 

4-7] 

4774 


100 



5385 

53B9 


108 



5318 

5322 

c 

9S 


F 

2647 

2847 

60 

40 


f 

4251 

4254 

26 

80 


F 

5458 

546? 

. 

180 



4758 

4753 

U 

98 


P 


4748 

IS 

90 




708.9 

14.9 
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Lfc'R I : CTP-0F 

Work Orders Hft&lA 

Originator: V. FITCH 


1 = Adhesive/Metal 

2 = Cohesive/Adhesive 

3 = Adhesive/f nenolic 

4 « Cohesive/Phenolic 


Failure Mode Key 

5 = Cohesive/Rubber 

6 = Adhesive/Rubber 

7 = Cohesive/Lir.er 
B = Adhesive/ L lrer 
9 = Void 


IB = Failure Coaaent 
TB = Tab Broke 
B = Button Side 
F = Fane) Side 
IT = invalid Test 


L _e; 21HAY90 
Technician: J. MRD 


lest Machine: INSTR4505 Temperature: 78 Deg. F 

Test type: type 111 Tensile Crosshead Speed: .E5 ir,/*in 







Cross 

pec 

Seoflent " 


Panel 

Dia 

Section 

Ko. 

io. - 

... ID. Serial 

(in) 

(m2) 

1 

CTF-0142 

F 

0001582 

1.123B0 

B.9-9 

2 

[TP-3142 

F 

0C31582 

1.120IH5 

0,?99 

3 

CTF-0142 

F 

00015S2 

i. 12800 

C.99? 

4 

CTP-C14I 

F 

0001582 

1.12300 

0.999 

5 

CTF-E142 

F 

0001582 

1.12300 

0.999 

b 

CTF-0142 

F 

0301592 

1.12B0B 

0.9=9 

7 

CTF-0142 

F 

0301582 

1.12900 

0.999 

B 

C1P-0142 

F 

03015B2 

1 .12830 

C.P"9 

? 

CTF-0142 

F 

0301582 

1.12800 

0.999 

IB 

CTF-0142 

F 

B001582 

I.128E3 

0.999 

11 

CTF-0142 

F 

0001582 

1.12:00 

B.999 

12 

CTF 0142 

F 

0001582 

1.11800 

0.999 


f-.jK c.ax Failure Mode final sis 

Load 5tress 

(Its) Ipsil 1 2 3 < D t 7 8 9 II 

'.649 5672 IF? 

5318 5322 163 

5565 5568 136 

5464 5463 If 3 

5719 5723 16# 

6P41 6645 183 

5881 5684 5 95 F 

5115 5119 18 90 F 

5431 56C5 133 

5650 5654 133 

5717 5721 188 

5214 5217 183 


Average (Fall! 
Standard Deviation: 
Coeff. of v ar : 


5583 1 99 

267.5 
4.8 
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m I : CTP-OB 

Work Oroer: HR61A 

Originator: V, FITCH 

) - - 


1 - Adhesi vegetal 

2 = Cohesive/Aanesive 

3 = Adhesive /Phenol ic 

4 = Cohesi ve/Fhenol i c 


Failure hcde key 

5 = Cohesive /Robber 

6 = Adhesive/Rubber 

7 = [nhocjye/Liner 

8 = Adhesive/Liner 

9 = Void 


10 = Failure Cogent 
IB = Tab Broke 
B = Button Bide 
F = Panel Side 
I T = Irvalid Test 


Date; ?t»AY90 

Technician: J, WARD 


Test Machine: IN5TR4585 Teioerature: 78 Deg. F 

Test Type: Type III Tensile Crcsshead Freed: .85 m/'«in 


Spec 

No. 

Segrent 

ID. 

■ Panel 
ID. Serial 

Dia 
( in) 

Cross 

Section 

(in 2 ) 

1 

CTP-0I42 

8 0080226 

1.1 2800 

0.999 

L 

CTP-0142 

B B80C226 

1 . 1200 B 

0.999 

3 

CTP-CT 42 

b 0800?:*, 

i. 12820 

0.999 

4 

CTP-8M2 

8 3B0CZ26 

u;p 0 ? 

C.?<? 

5 

CTF-0142 

B 030G226 

i.::3C0 

0.979 

6 

CTF-0142 

B 8003128 

1.12000 

0.999 

7 

CTF-0142 

B 8800228 

1.12623 

0.979 

3 

CTF-0142 

B 8080228 

1.12803 

0.999 

? 

CTFB142 

B 0000228 

1.12000 

0.999 

10 

CTF-f 142 

B 0000228 

1.12333 

C. 999 

il 

CTF-Bl 42 

B 03C0228 

1.12600 

6.9 99 

12 

CTF-0142 

. B 8830226 

1.12830 

3.999 


Average ( PS I) : -■-*« 
Standard Deviation: 
Cceff. of Var: 

) 


Max 

Load 

Max 

Stress 



Failure Mode Analysis 

(lbs) 

(psi) 

i 

2 

J 0 5 6 7 B ? IB 

5335 

5339 


100 


4469 

4472 

IB 

8 B 

F 

5066 

5070 


ICO 


5154 

5157 


130 


5372 

5396 

10 

90 

P 

51 iB 

5171 

10 

90 

r 

2263 

5266 


180 


4863 

4966 


100 


4930 

4733 

10 

90 

F 

4182 

4255 

15 

35 

F 

5096 

5102 


120 


54 c 2 

54 1 5 


103 



5044 

5 

95 
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.JJC I . C1F-0G 

'.lork Crder: " RtlA 

Or ioi n a tar : V* FI iCH 


1 - Adhesive/flet- 1 

2 = Cohesive/Adhesive 

3 = Adhasive/Fhsnolic 

4 = Cohesive/Phenolic 


fj-lu-o H:ae lev 

5 = Cohenve/Riober 

6 = Adhesive'Rubber 

7 = Cc-hesive/L iner 
B = Adhesive/Liner 
9 = Void 


IB = Failure Consent 
TB : Tab Erobe 
B = Button Side 
P = Panel Side 
IT = Invalid Test 


) 

[?’e: 

Technician: 


2 14PV90 
J. WARD 


Spec Segient 

No. ID- 

1 CTF B142 

2 CTP-0142 

3 CTF-G142 

4 CTP-C142 

5 C1F-F142 

6 CTF-0‘42 

7 CTP-0142 
S CTr-0142 
9 GIF 0142 

18 CTF-E142 

11 CTr-ei42 

12 CTr-8142 

Ave r aoe (F 5 I): 
Standard Deviation; 
o f Var : 


Test Machine: IN5TR45G5 
Test Type; Type 111 Tensile 


Teeperaturei 70 D??’ f 

Crossbead Speed: .05 m/ain 


Fanel 

ID. Serial 

Cress 
Dia Section 
(in) < in2 ) 

Max Max 
Load Stress 
(lbs) (psi) 

1 

Failure Mode AraWsis 

2345678? 10 

G E000G34 

1.12800 

0.9?? 

4178 

4181 

10 

iZ 

F 

G B0EB834 

1.12900 

0.999 

4130 

4133 

>0 

fV 

P 

G 8C03B34 
G 03EE634 

1.12003 

1.12807 

0.99? 
C. 799 

4645 

5326 

4648 

5329 

15 

C J 

120 

F 

G EEEEB34 

1.12803 

0.99? 

4781 

47B5 

10 

90 

G G300B34 

1.12600 

C .999 

3 

6007 


100 


G 0000834 

1.12B80 

0.999 

5743 

5747 


100 


G 2BEEB34 

1 .12530 

0.999 

5965 

5969 


100 


G 0000334 

1.12S00 

0,999 

5128 

5132 


ICG 

F 

G E00GB34 

1.12B0E 

0.979 

5624 

5627 

s 

95 


G 0EEE834 

1.12EPB 

0.999 

54B4 

5488 


•ICO 


6 E3B0834 

1.12E00 

0,999 

588? 

58=33 


103 






5242 

6 

94 



674.6 
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LWR « ! CTP-0C 

Work Order: HR61A 

Originator: V. FITCH . 

\ - 

! ) • 'V;;,-;:-:;.,. 

Dates ?i^y ?8 
Technician: J, HARD 


1 - Adhesive/Netal 

2 = Cohesive/Adhesive 

3 = Adhesive/Fhenolic 

4 1 Cohesive/Fbeno] ic 

Test Machine; INSTR4505 
Test T; pe : Type HI Tensile 


Failure Mode Key 

5 = Cohesive/Rubber 

6 = Adhesive/Rubber 

7 = Cohesive/Liner 

8 = Adhes: ve/Lmer 
? = Void 


Temperature; 78 
Crcsshead Speed: .05 


10 = Failure Coeeent 
TB = Tab Prole 
B = Pulton Side 
P = Fane! Side 
IT =■ Inva lid Test 


Deo. F 

in/*in 


Spec 

No. 

Begrent 
ID*- - 

Panel 

--'•--ID. Serial 

Dia 
4 in I 

_Crcss 
Section 
( in 2 ) 

i 

CTP-0142 

C 0008081 

1.12900 

e.99? 

2 

CTF-0142 

C 8888061 

1.12300 

0.999 

3 

C 1 P - D ! 4 2 

C 80PP081 

1 .12800 

0.999 

4 

CTP-0142 

C 0008031 

1.12=00 

0.999 

c 

CTF-0142 - 

: ' C 8080861 

1.12800 

0.999 

6 

CTF-0142 

’ ’ C 0800031 

1.12800 

0.999 

7 

CTP-0142 • 

c 0000031 

1.12800 

0.999 

B 

CTF-0142 ‘ 

C 08000B1 

1.12000 

0.999 

9 

CTP-0142 ■ 

c 0000 OB 1 

1.12600 

0.999 

10 

CTF-0142 

C 0000081 

1.12800 

0.99? 

1 1 

CTP-0142 

C 0068081 

1. 12800 

0.999 

12 

CTF-0142 , ; 

. C 0800831 

1.12800 

0.99? 


Average ? PS II f — r ? 
Standard Deviation; 
coeff. of var: 


) 


Max 

Max 



Failure Mode Analysis 


l pad 

Stress 






Ubs) 

(psil 

1 

2 

3 4 5 6 7 B 

9 10 

w;g 

4501 

IP 

90 


P 

4355 

4358 

20 

80 


P 

4232 

4235 

2C 

80 


F 

4129 

4132 

25 

75 


f 

4S34 

4837 

10 

90 


P 

5006 

5239 

10 

90 


P 

54B4 

54B8 


100 



4447 

4450 

15 

85 


P 

5194 

5197 

10 

90 


P 

5533 

5537 

10 

90 


F 

5141 

5144 

10 

90 


P 

4666 

466? 

10 

90 


P 


4800 

13 

63 




479.3 






16.0 






) 

eoa’?d b» the Space Contaunatior. Control Laboratorv 


PA SC fS 
OF POOR QUALITY 


TWR-50012 

Q-6 



m i s 
Nork Order; 
Or ioinatar : 


CTP-0H 
HR61A 
V. FITCH 


1 = Adhesive/Metal 

2 = Cohesive/Adhesive 

3 = AdhEsive/Phenol ic 

4 = Cohesi ve/Phenolic 


Failure K ode fcev 

5 = Cohesive/Rubber 

6 = Adbesive/Rubber 

7 = Cohesive/Liner 
0 = Adhesive iner 
9 = Void 


10 = 


,. e ‘f : 2!tW98 

Technician: J. WARD 


Spec 

No. 


3 

4 

5 

6 
7 

e 

9 

10 

n 

12 


Segment 

Id. 

CTP-B142 
CTP-C 142 
CTP-0142 
CTF-0142 
CTF-0142 
CTF-0142 
CTF-0142 
CTP-B1 42 
CTP-0142 
CTF-0142 
CTP-0142 
CTP-Gi 42 


Average (PSI): 
Standard Deviation: 
Coeff. of Var : 


Test Machine; IN5TR4505 
Test Tvpe: Type H! Tensile 


Temperature: 70 Deo. F 

Crosshead Speed: .65 i n ^ win 


Fanel 

IDr Serial 


H 0001471 
H 0001471 
H 0001471 
H 0001471 
H 0001471 
H 0001471 
H 0001471 
H 0C01471 
H 0801471 
H 8001471 
H 0B01471 
H 0001471 


Dia 

(ini 


Cross 

Section 

Iin2»- 


Max Max 
Load Stress 
(lbs) (psi) 


failure Mode A: 


12 3 4 


1.12880 

1.12800 

1.12880 

1.12800 

1.12800 

1.12800 

1.12808 

1.12800 

i.i23ee 

1.12800 

1.12830 

1.12800 


P.999 

0.999 

0.999 

0.999 

0.999 

0.999 

0.999 

0.999 

0.999 

0.999 

C.999 

8.999 


5451 
5180 
5003 
5 At? 2 
4950 
5690 
5966 
5411 
3866 
5848 
5961 
4861 


5455 

5184 

5337 

5696 

4954 

5694 

5970 

5415 

3869 

5852 

5965 

4864 

5327 

602.6 

11.3 


100 
100 
1C 90 
100 
10 90 
100 
160 
5 95 
45 55 
5 95 
'100 
5 95 

7 93 
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Failure Conrent 
7B - Tab Broke 
B = Button Side 
F = Fanel Side 
IT = Invalid Test 


aiysis 


7 8 9 10 


P 

P 


B 

P 

B 

P 
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‘ - CTP-M ;; V. 
HQ3H8 

• V. FITCH ' ‘ : 


LMR I : 

Work Order: 

Originator: 

( V 

Dace: - Te»t Machine: IN5TRN4505 

Technician: V.RARNER^., lest Type: T , p , , mi „ 




. ... . Failure Mode Lev 

J = Adhesive/Metal 5 * CohesivefRubber 

2 = Cohesive/Adhesive 4 = Adhesive/Rubber 

3 = Adhesive/Fhenolic 7 = Cohesive/Liner 

4 = Cohesive/Phenolic 8 = Adhesive/Liner ‘ 


II * 


9 1 Void 

Teaperature: 71 Deg, F 

Crosshead Speed: .15 in/»in 


Spec 

- No. 

1 

2 

3 

4 

, 5 
. 6 
7 


Seoient' 


9 

10 

n 

12 


— 10 *.. 

CTP-0142 . 
CTP-0142 ■ 
CTF-0142 
C TP-01 42 
CTP-B142; 
CTP-0142 " 
CTP-0M2; 
CTP-BI42 '' 
CTP-0142 * 
CTP-0142 
C TP-01 42 
CTP-0142: 


Panel/ 

-ilJfl^LSeaal 


'j,.-- — - Failure Mode An 

Cu Section Load Stress — i 

linj _Cia2J — ilbsUpsil 12 3 4 5 4 


0 8011280 
• >i V r D 0001280 
0 0001280 
.. ,/D 0001 280 

: _i2;0 0001280 

' r .^3 00012 B 0 
/ Pa/ D 0001280 
D 0001280 
D 000128B 

v tyj.ii 1001280 
# 0001280 
1**1280 

■£X$Xh: 


1.12800 

1.12808 

1.12800 

1.12800 
1.12800 
1.12800 
1.12800 
1.12800 
1 . 12800 
1.12800 
1.12300 
1.12600 


0.999 

0.999 

0.999 

0.999 

0.999 

0.999 

0.999 

0.999 

0.999 

0.999 

0,999 

0.999 


Average (PSU^v<^| 1 :wj.~ v 
Standard Deviation:. Ff 
Coeff. of Var: • '■' -.'1 


4335 4338 

53BB 5391 
4302 4305 

5005 5P08 

5421 5425 

546B 5472 

4285 4288 

5370 5374 

5825 5829 

4342 4345 

5403 5488 

4906 4909 

5006 

557.2 

11.1 




10 90 
5 95 
10 90 
130 
100 
100 
10 90 
100 
100 
IB 90 
100 
5 95 

4 96 


. : * yr 
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Failure Conent 
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LWR I i CTP-BI . 

Work Order: HR61A 

Or iqina tor : V. FITCH 


1 = Adhesive/Metal 

2 = Cohesive/Adhesive 

3 = Adhesivp/f henolic 

4 = tohesive/Fhenolic 


Failure Me ley 

5 = Cohesive/Pubber 

6 = Adnesive/Rubber 

7 = Cohesive/Liner 
B = Adhesive/Liner 
9 = Void 


1? - Failure [Dinrent 
TB = lab Erole 
B = Button Side 
F = Fanel Side 
IT = Invalid Test 




2mm ' 


Technician: J, WARD 


Test Machine: INSTF4505 Temrature: 78 Deo. F 

Test Type: Type II! Tensile Crossbead Speed: ,0b in/cin 






Cress 

Max 

Max 



Failure Mode Analysis 


Spec 

Seopent 

Panel 

Dia 

Section 

Load 
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M-52 SPRAY BOOTH QUALIFICATION TENSILE TESTS 

Discussion 



Calculated t for the two data sets was 2.936, indicating that there was a statistical 
difference between the two data sets at a 95°/o confidence level 
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■ The exposed panels and control panels were tightly controlled and produced 
unexpectably low bond strength variations from panel to panel 

The statistical pass/fail criteria was not met because we underestimated the discriminatory 
capability of the test 
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Observations In Chronological Order 

■ Tensile Averages 
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verify that the M-52 spray booth is acceptable for spraying domes 
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Certify the M-52 spray booth acceptable for spraying forward and aft domes based on the 

testing conducted per CTP-0142 Revision A, CTP-0142 Revision B, and based on the TRR 
board memo. 
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